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Background:  Gaining an understanding of how school reproductive health policies impact adolescent 
sexual health and academic outcomes is a public health priority in the United States (U.S.) since it has the 
highest rates of adolescent pregnancy and sexually transmitted infections among developed nations. 
Adolescence is a critical developmental period and influences in this period affect reproductive health and 
social well-being over a person’s entire lifespan. Almost all adolescents spend the majority of their time 
in school settings; therefore local school reproductive health policies may have substantial lifetime 
impacts. Policies such as providing comprehensive sexual health education and contraceptive access in 
the school setting have been shown to delay sexual début and improve contraceptive use. In New York 
City (NYC), the School-Based Health Center Reproductive Health Project (SBHC RHP) used evidence-
based psychosocial theories to establish a standard of care to provide to adolescents in lower-income 
NYC school settings. The SBHC RHP provided a pathway for adolescents to gain reproductive autonomy 
by eliminating key barriers to care, including access, travel, and cost. It did not address other barriers that 
adolescents in these neighborhoods face, including income inequality and job insecurity as well as a long 
collective history of reproductive health violations in the U.S. inflicted upon those who are young, poor, 
immigrant, disabled or of color.   
Aims:  This study’s aims were informed by a modified Brindis & Moore’s framework to evaluate local 
policies and their ability to improve adolescent health. The first aim was to examine the impact of SBHC 
RHP on academic and reproductive health outcomes in NYC adolescents. The second aim was to evaluate 
the impact of SBHC RHP on high school dropout rates. 
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Methods:  Data for this study was obtained from New York City Department of Health & Mental 
Hygiene public health surveillance, Bureau of Vital Statistics and the New York City Department of 
Education School Quality Report. Research questions and hypotheses were informed by a modified 
Brindis & Moore’s framework. Aim I’s study population is 15 to 19-year-old NYC residents during 2005, 
2006, 2007, 2011, and 2012. The intervention group was adolescents in neighborhoods served by high 
school SBHCs, and the control group was adolescents in non-SBHC neighborhoods. The dependent 
variables were chlamydia, gonorrhea, and birth rates. Aim II’s study population consisted of adolescents 
attending public schools in NYC for the period between 2005 through 2012. The intervention group was 
high schools with SBHCs (n=74) and the control group was high schools without SBHCs (n= 66). The 
dependent variable was high school dropout rates. After cleaning the data, differences in differences 
regression models were used to test the study hypotheses. In difference in differences, the trend in the 
control group approximates what would have happened in the intervention group in the absence of the 
policy. 
Results:  The results did not support the study hypotheses in this population. During the study period, 
there were 77,531 reported cases of chlamydia, 13,961 reported cases of gonorrhea, and 65,815 live births 
among 15- to 19-year-old NYC residents. SBHC RHP did not statistically impact chlamydia and 
gonorrhea rates for all adolescents, with one exception. Regression adjusted estimates showed that SBHC 
RHP had a greater effect (by 448) on White adolescents since gonorrhea rates increased at a higher rate as 
compared to Asian adolescents (p<.05). Pre-intervention SBHC gonorrhea rate mean was 355.15 for 
Asian adolescents and 57.59 for White adolescents and the post-intervention SBHC gonorrhea rate was 
238.96 for Asian adolescents and 375.95 for White adolescents. The study did not find evidence that 
SBHC RHP decreased adolescent birth rates in SBHC neighborhoods. Pre-intervention SBHC birth rate 
mean was 34.36 and the post-intervention SBHC birth rate was 24.43. Whereas the pre-intervention non-
SBHC birth rate mean was 28.13 and the post-intervention non-SBHC birth rate was 21.01. It also did not 
support the hypothesis that SBHC RHP decreased dropout rates in high schools with SBHCs. Pre-
intervention SBHC dropout rate mean was 10.03 and the post-intervention SBHC dropout rate was 10.22. 
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Whereas the pre-intervention non-SBHC dropout rate mean was 10.84 and the post-intervention non-
SBHC dropout rate was 10.20. 
Conclusions:  Other studies have supported the importance of school-based policies to adolescent health. 
This study did not support the hypothesis that reproductive health policies had an effect on adolescent 
health and academic achievement. It may be that distal factors (income inequality, job insecurity and 
historic reproductive and academic injustice) had an influence on reproductive health that this study could 
not ameliorate.  Regarding high school dropout it may also be that the SBHC RHP was not effective 
because it did not address school engagement. Alternatively, the limitations of this study (non-
differentiation of SBHC user versus non-users and spillover effect) limited the ability of the study to 
detect changes. Future research needs to conduct qualitative research to better understand adolescents’ 
and staff’s perspectives on SBHC RHP’s impact so as to better inform the evaluation and employment of 
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3. CHAPTER 1 INTRODUCTION 
Overview and Rationale 
The United States (U.S.) has the highest rates of adolescent pregnancy and sexually 
transmitted infections (STIs) among developed nations, due in part to fragmented school 
policies, which, on the whole, do not support adolescent reproductive autonomyA and access to 
comprehensive sexual health education and contraception.[1-8] Adolescence is a critical 
developmental period, and influences in this period affect reproductive health and social well-
being over a person’s entire lifespan.[9] Almost all adolescents spend the majority of their time 
in school settings; thus, local school reproductive health policies may have substantial lifetime 
impacts on reproductive health and socioeconomic status.[10] This dissertation seeks to evaluate 
the effect of a reproductive health project which provides access, counseling, empowerment, and 
contraceptive services in the context of a New York City school system. Therefore, the results 
may be the most applicable to other large urban adolescent school settings (e.g., Chicago, 
Philadelphia, Miami, and Houston). This is a critical area of generalizable research, given that 
nationally 51.2% of school-based health centers (SBHCs) are in urban areas, and yet a limited 
amount of research has been conducted on their impact.[11] 
This dissertation is important for informing school district policies, given that nationally 
50% of school districts prohibit SBHCs from dispensing contraception on-site.[11] Furthermore, 
only a small percentage of SBHCs offer a full range of contraception that includes long-acting 
reversible contraception (LARC) as an option due to restrictive school policies and upfront costs 
for contraceptives.[11] This limited offering is despite the Academy of Pediatrics’ 
recommendation of contraceptives, including LARC devices, as a safe and effective way to 
                                                            
A Reproductive autonomy is having the agency over one’s body. The power to decide 
contraceptive use, pregnancy, and childbearing. 
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prevent unintended pregnancies among adolescents.[12] The dissertation employs a policy-based 
theory (Brindis & Moore) as its framework. The results may influence other studies examining 
policy effects on health.  Additionally, these results may help to inform the design of school-
based health center interventions that seek to reduce STIs and pregnancy rates. Furthermore, this 
research may contribute to the discussion of approaches for improving adolescent reproductive 
health in communities with a disproportionate burden of STIs and adolescent pregnancy and 
birth rates. 
Study Context 
This dissertation studies utilizing policy to impact adolescent sexual health and academic 
outcomes. In 2008, the New York City Department of Health and Mental Hygiene (NYC 
DOHMH) invested significant public health dollars in the School-Based Health Centers 
Reproductive Health Project (SBHC RHP). However, it has not evaluated the effectiveness of 
the SBHC RHP on reproductive outcomes and school completion. Data from the New York City 
Department of Education (NYC DOE) is also included in this research and provides a valuable 
contribution to school health literature. NYC DOE is the largest school district in the U.S. and 
serves a diverse and urban community. NYC DOHMH’s set of policy decisions provides a good 
base for an analysis of how high school reproductive health policies can affect adolescent health. 
Public Health Significance 
Despite substantial declines in adolescent pregnancy and birth rates for all racial and 
ethnic groups since 1991, the U.S. still has one of the highest adolescent pregnancy and birth 
rates compared to other wealthy countries, and significant disparities exist among people of 
color.[6, 7, 13, 14] Adolescence represents a critical period for physical, mental, social, and 
emotional well-being and development.[9] During this period, adolescents have increased 
autonomy regarding their social and health behaviors. Increased autonomy should allow 
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adolescents to decide whether to have or abstain from sex, what form of contraception to use, or 
whether to become pregnant. However, if comprehensive sexual health education and services 
are not accessible, this increased autonomy can have detrimental consequences, including STIs 
and unwanted pregnancy. 
Adolescence and Reproductive Health 
Across the U.S., the median age for adolescents to initiate sex is 17 years old.[15] The 
three most commonly reported reasons that adolescents 15- to 19-years old abstain from sex 
(regardless of gender or ethnic background) are: "against religion or morals," "don't want to get 
pregnant," and "haven't found the right person yet".[16] Delaying sexual début has positive 
health benefits as it is associated with less sexual health risk factors (e.g., lower number of 
sexual partners).[17] In 2015, 41.2% of U.S. students in grades 9 through 12 reported having sex; 
nevertheless, this relatively high percentage represents a significant reduction in the number of 
students reporting having sex, from 54.1% in 1991.[15]  New York City (NYC), our study 
setting, also experienced similar reductions in the number of students reporting “ever having 
sex”  from 40% in 1997 to 30.4% in 2015.[18] The reduction of adolescents reporting having sex 
has translated to a decrease in adolescent pregnancies.  
Adolescents’ sexual activity differences at the local and state level are due to various 
interrelated factors, including the prevalence or availability of social activities, health care 
access, and socioeconomic disparities.[19, 20] In particular, neighborhoods impact adolescent 
reproductive health through the availability of resources, its value belief system, and available 
opportunities (e.g., jobs).[19] In terms of socioeconomic influence, women, regardless of race in 
more advantageous neighborhoods, are more likely to report that they are delaying 
childbearing.[21] The reason for this include access to health insurance, health care services, and 
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better economic opportunities. Therefore, it is essential to evaluate sexual health risks within the 
social environment context. 
Sexual Behavior and Associated Health Risks 
Adolescent sexual health risks have changed over time. For example, contraceptive use 
during a person’s first sexual intercourse has increased over time, with condoms being the most 
popular contraceptive method utilized.[16, 22] In general, the most popular method of 
contraception among sexually-active U.S. high school students is condoms (51.9%), followed by 
the shot/patch/ring/IUD/ implant (15.3%) and oral contraceptive or “pill” (12.5%).[15] U.S. 
adolescents are engaging in similar sexual activity as European adolescents. However, European 
adolescents are more likely to use contraception, including more reliable methods, such as dual 
methods (i.e., the condom and the pill), IUD, implant, injectable, pill, patch, and ring.B[6, 7, 13, 
14] The use of dual methods reduces the risk of sexually transmitted infections and unplanned 
pregnancies. 
Adolescents across the U.S. share similar sexual health risks (e.g., engaging in 
unprotective sex), although risk levels differ by race and ethnicity.[15, 20] The Center for 
Disease Control surveyed U.S. high school students using the Youth Risk Behavior Surveillance 
Survey and found that 3.9% of high school students reported having sex before age 13; 11.5%; 
reported having sex with more than four partners; 21% reported drinking or using alcohol before 
their last sexual intercourse; 43.1% did not use a condom during their last sexual encounter; 
89.8% have not been tested for human immunodeficiency virus (HIV), and 13.8% did not use 
any pregnancy prevention method during their last sexual intercourse.[23] Another national 
                                                            
B The level of effectiveness of family planning methods from least to most effective are as 
follows: spermicide, rhythm-based method, sponge, withdrawal, female condom, male condom, 
diaphragm, ring, patch, pill, injectable, implant, and intrauterine device (IUD). 
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survey found that 39.4% of female adolescents aged 14 to 19 years old, and 48.6% of males had 
at least two partners in the past year and multiple partners may increase sexual health risk.[24] In 
our study setting, NYC high school students engaged in similar sexual health risks as their U.S. 
peers.[25] Moreover, analysis results based on data from the National Longitudinal Study of 
Adolescents (Add Health) found a 10% increase in the likelihood of having STIs in early 
adulthood with each additional sexual risk factor regardless of ethnicity.[26] These sexual health 
risk factors lead to higher rates of STIs among adolescents. 
Sexually Transmitted Infections 
STIs disproportionally impact adolescents and young adults and are on the rise.[27]  
Nationally, 15 to 24 year-olds account for 70% of new gonorrhea cases, 63% of new chlamydia 
cases, 20% of new syphilis cases, and 26% of new HIV diagnoses.[28] Similarly, in New York 
State (NYS), STI rates are increasing among 15-to-24 year-olds. Adolescents and young adults 
account for 3 out of 5 new STIs cases, although they only comprise 14% of the NYS 
population.[29] The majority (57%) of new cases of chlamydia and gonorrhea occurred in NYC, 
our study setting, as compared to upstate NY and Long Island.[29] Budget cuts to STI programs, 
resulting in  program closures or reduced staffing, has led to less screening and treatment is 
attributed to the rise of STIs.[5] Therefore, it is crucial to reinvest in programs and interventions 
that address the rise of STIs, which are preventable and treatable. 
Biological, behavioral, and cultural factors all intersect to contribute to the higher rates of 
STIs among adolescents.[30, 31] Younger female adolescents are at increased risk for STIs due 
to the presence of columnar cells on the outer surface of the cervix.  The thicker mucus 
production in young female adolescents facilitates STIs transmission since it permits chlamydia 
and gonorrhea to attach to the columnar epithelium more easily.[32] Furthermore, STIs, such as 
chlamydia, are often asymptomatic, which contributes to delayed detection and treatment 
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resulting in a higher rate of transmission.[33] Other sexual health risks include adolescents who 
are sexually active with an older partner or have multiple sexual partners because it increases the 
likelihood of inconsistent contraceptive use.[34] In a recent study, Get Yourself Tested campaign 
survey analyzed the impact of the campaign on adolescents and their health-seeking behaviors 
for STIs.[35] Adolescents attending high school had the lowest proportion of STI testing 
regardless of gender.[35] A national study found similar findings; female adolescents did not 
report an increase in receipt of STI services from 2002 to 2010 despite national STI screening 
recommendations in place.[36] The most common reason (41%) for sexually active adolescents 
not getting tested was because they did not believe they were at risk for STIs.[35] The second 
common reason for not getting tested was that their medical provider did not recommend STI 
testing (32.5%).[35] Other reasons for not getting tested included being embarrassed and finding 
it difficult to ask for the test, confidentiality concerns, and the cost or lack of insurance.[35] 
Therefore, it is critical to have programs that address barriers to care encountered by adolescents 
and for health care providers to discuss an adolescent’s sexual history during their medical 
encounter to appropriately advise adolescents.   
Both in the U.S. and NY, Black and Latinos students are more likely to report engaging 
in riskier sexual behaviors than their White peers.[18] These sexual health risks include: 
initiating sex at an earlier age, having four or more sexual partners, and not using a pregnancy 
prevention method during their last sexual encounter.[37] Despite overall downward national 
trends since 1991, these racial and ethnic differences in sexual health risks have persisted.[15]  
As a result of greater sexual health risks, Black and Latino adolescents experience higher 
rates of STIs than adolescents of other race and ethnicities.[38] For youth of color, barriers to 
health care access (e.g., lack of insurance and culturally competent providers) contribute to their 
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disproportionate share of STIs[39]. Black adolescents are especially at risk for STIs.[38] In NY 
state, Black adolescents' chlamydia rates are 7.7 times higher, and gonorrhea rates are 13.8 times 
higher than White adolescents.[29] These higher rates among Black adolescents are the same for 
NYC. Specifically, the rate of reported gonorrhea cases for NYC Black youth 15 to 19 was 900.3 
per 100,000, while the rate for their White peers was 41.4 per 100,000.[40] In NY state, Latino 
adolescents chlamydia and gonorrhea rates are three times higher than White adolescents.[29] 
Similarly, in NYC, the rate of reported chlamydia cases for NYC Latino youth 15 to 19 was 
1,560.3 per 100,000, while the rate for their White peers was 300.1 per 100,000.[40] Thus, 
culturally sensitive outreach and programs to address the disproportionate impact of STIs for 
Black and Latino youth are essential. 
STIs have long-term health and financial consequences.  Health issues include urethritis, 
epididymitis, proctitis, infertility, pelvic inflammatory disease, and cervical cancer.[28, 41] 
Untreated chlamydia and gonorrhea can increase the transmissibility of HIV infection for women 
and men. STIs also have financial ramifications and result in approximately $8 billion in direct 
medical costs annually.[28, 42, 43] Therefore, reducing the incidence of STIs leads to a 
reduction in medical expenses.[44, 45] In conclusion, it is a public health and financial 
imperative to address STIs as a community threat as the burden of STIs intensifies among the 
nation’s youth. 
Adolescent Pregnancy 
Most adolescent pregnancies are categorized as unintended, which consists of either 
unwanted (i.e., pregnancy not ever desired) or mistimed (i.e., pregnancy occurred too soon) 
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pregnancies.C[46, 47] From 1986 to 1991, there was a significant increase in the adolescent birth 
rate, triggering a burst of public health initiatives addressing the adolescent pregnancy crisis.[48] 
Since the early 90s, the percentage of unintended pregnancy for adolescents aged 15-19 years old 
has steadily declined.[49] US adolescents between 15 and 17 years old experienced the greatest 
reduction.[46] As a result, the reduction in the number of unintended pregnancies led to a 
decrease in the adolescent birth rate.[46] New York City has followed national trends and has 
achieved lower pregnancy and birth rates. In 2008, an estimated 23,332 adolescent pregnancies 
occurred in NYC, with a disproportionate number of pregnancies occurring among Black and 
Latina adolescents compared to their White and Asian peers, as depicted in Table 1.1.[50] There 
were an estimated 22,439 adolescent pregnancies in 2014.[51] The overall NYC adolescent birth 
rate in 2014 was 19.4 per 1,000 females 15 to 19 years old, a 41% reduction from 33.6 per 1, 000 
females 15 to 19 years old in 2005.[51] These declines are an improvement and were overall 
driven by the decrease of Black and Latina adolescent birth rates, as depicted in Table 1.2. 
Table 3.1 NYC 15 to 19-Year-Old Adolescents Pregnancy Rates 2008 vs. 2014 






NYC 85.6  51.2 
Black  126.8  74.2 
Latina  114.2  63.6 
Asian  27.7  13.9 








                                                            
C Unintended pregnancy is an important but imperfect measure since it does not capture the 
multiple dimensions of pregnancy intention. Age, ethnicity, socioeconomic status and social 
circumstances influence desire and timing of pregnancy differently. 
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Table 3.2 NYC 15 to 19-Year-Old Adolescent Birth Rates 2005 vs. 2014 




NYC 33.6 19.4 
Black 90.2 20.3 
Latina  59.4 34.0 
Asian  17.9 5.6 
White  17.5 8.1 
    
Despite substantial declines in adolescent pregnancy and birth rates for all racial and 
ethnic groups since 1991, the U.S. still has one of the highest teenage pregnancy and birth rates 
compared to other wealthy countries, and significant disparities exist among Black and Latina 
adolescents.[6, 7, 13, 14] Disparities among U.S. and NYC Black and Latina birth, pregnancy, 
and abortion rates of 15-19-year-olds have persisted through time despite overall downward 
trends as depicted in appendix figures 6.1, 6.2, and 6.3.[49] The long-term public health goal is 
to ensure lower and equitable pregnancy and birth rates in all racial and ethnic groups. 
Contraceptive Use and Abortion in Adolescents  
 Regardless of race and ethnicity, declines in teenage pregnancy and birth rates are largely 
attributable to increased use of contraception and not due to increases in abortion, since abortion 
rates have steadily declined since 1988.[52-54] From 1995 to 2001 in the U.S., there was a 
significant (10%) decrease in the number of adolescents between 15-19 years of age who had 
ever engaged in sexual intercourse.[52] This decline was statistically significant for Latina 
adolescents.[52] Adolescents improved their contraceptive us during their last sexual encounter 
from 66% in 1995 to 88% in 2012.[54] Adolescents had also increasingly used one or more 
contraception methods from 11% in 1995 to 37% in 2012.[54] The most common dual method 
adolescents reported in 2012 using was condoms and the pill.[54]  
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Increase use of contraception has led to a 34% reduction in adolescent contraceptive risk 
index (CRI), which calculates user contraceptive efficacy by adding the product of each 
contraceptive-specific failure rate and the percentage of sexually active adolescents using that 
contraception at their most recent sexual intercourse.[53] This reduction in CRI reduction 
signifies a higher percentage of adolescents are using contraception, decreasing the likelihood of 
them becoming pregnant.[53] Pregnancy risk index (PRI) was also calculated to determine the 
impact of the change in adolescent sexual activity and contraceptive utilization. PRI is a 
mathematical model to estimate pregnancy risk based on proximate sexual behavior data 
collected in national surveys.[52] PRI calculates the responses of a women’s sexual activity in 
the last three months, contraceptive method use during last sexual intercourse, and contraceptive 
failure rate. Sexual intercourse is defined as vaginal-penile intercourse. PRI decreased by 38% 
from 13.7 in 1995 to 8.4 in 2001.[52]  In addition, PRI declined 26% from 2007 to 2012 for 
adolescents sexually active in the last three months.[54] This reduction was predominately 
attributable to contraceptive use since adolescent sexual activity remained constant from 2007 to 
2012.[54]. Furthermore, the 15 to 19-year-olds pregnancy risk index was greatest for Latina 
(105), followed by Black (90) and White (54) high school students in 2007.[55] The difference 
in PRI between Black and White adolescents was mainly attributable to Black students' higher 
rate of sexual activity.[55]  Comparatively, the gap between Latina and White adolescents was 
primarily due to Latina students' non-use of contraception.[55]  
Cultural Norms and Adolescent Pregnancy 
However, proximate sexual health risks do not solely account for the racial and ethnic 
disparities in adolescent pregnancy and birth rates. There are social determinants that feed into 
these differences. In particular, Black and Latino communities are more likely to view pregnancy 
favorably regardless of the mother's age.[56-58] These cultural norms translate to less severe 
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community sanctions (e.g., reduced opportunities for social interaction) against adolescent 
pregnancy.[59] Studies have also found that Black and Latino adolescents were less likely than 
White adolescents to report being embarrassed if they should become pregnant or get someone 
pregnant.[47, 59] Hence, Black and Latino adolescents are more likely than their peers to report 
their pregnancy was intended either because they wanted it or believed their partner wanted the 
pregnancy.[60]  
This perspective may be adopted since parenthood is seen as a stabilizing effect or an 
accomplishment because other life opportunities, such as college attendance or employment, are 
not readily attainable.[59, 61] In qualitative studies, adolescent mothers expressed that 
parenthood positively changes their lives, including serving as a motivating factor to improve  
their life for their child,  finding their voice to advocate for their child, and having the 
opportunity to love and be loved.[61-63] Based on findings from AddHealth, a multi-wave 
longitudinal study of U.S. adolescents, Black and Latino adolescents are less likely to have 
positive perceptions about their prospects for life longevity, college, and marriage compared to 
their White peers; these attitudes correlated with riskier sexual behavior a year later.[64] There 
was also an inverse relationship between birth rates and socioeconomic status (SES).  That is, 
higher SES among adolescents served as a protective factor lowering pregnancy birth rates while 
lower SES correlated with higher birth rates.[64, 65]  
Public Policy and Adolescent Birth Rates  
Public policies relating to contraceptive access and funding can affect adolescent birth 
rates.  Specifically, increased access to contraception among adolescents in the U.S. has 
contributed to the decline of adolescent birth rates.[52, 54, 66-68] For example, the Colorado 
Family Planning Initiative (CFPI) provided training and operational support to the state’s Title X 
programs, which are family planning clinics governed by the U.S. Department of Health and 
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Human Services’ Office of Population Affairs.[69] CFPI’s funding permitted Title X programs 
to provide low- or no-cost LARCs to women. Similar to the SBHC RHP, CFPI trained health 
care providers on the implementation of LARC devices at a time when LARC use was not 
routinely promoted. Overall, CFPI strived to expand contraceptive options for women regardless 
of income.  Before CFPI, only high-risk women were eligible for the LARC device due to the 
high upfront cost of the devices. The study conducted a difference in differences (DID) analysis 
of birth rate changes in Colorado counties with Title X programs to changes in other US counties 
with Title X programs. DID is a statistical method that simulates an experimental design using 
observational data of programs. The study found that the CFPI reduced adolescent birth rates by 
5%.[69] Overall, Colorado had a higher percentage of adolescents with a LARC device in 2013 
compared to other states.[69] In conclusion, Colorado’s public initiative led to decreased birth 
rates among adolescents. 
Distal factors (e.g., state public policy and labor markets) have also played a role in 
decreasing birth rates for adolescents.[70] One study found that states with higher investment in 
social and public health spending (e.g., income support, housing, education, and nutritional 
assistance) for individuals living below the federal poverty level had lower adolescent birth 
rates.[71] It found that for every $1,000 invested in the social spending rate, there was an 
associated 1% decrease in the average adolescent birth rates.[71] The authors postulated that 
investment in social services addressed risk factors for adolescent pregnancy and thereby 
reduced the likelihood of adolescents getting pregnant.[71] Another study used a DID approach 
for assessing policies such as abstinence education, Medicaid Income-Based Family Planning, 
State Children's Health Insurance Program, Temporary Assistance for Needy Families, Family 
Cap, and Medicaid abortion funding restriction.[70] The analysis also included child support 
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expenditures and the unemployment rate.[70] In this study, lower adolescent birth rate from 1991 
to 2010 was correlated with higher rates of unemployment and expanded Medicaid eligibility for 
family planning, signifying an inverse relationship between financial resources and birth 
rates.[70] In contrast, the higher adolescent birth rate was linked to more comprehensive welfare 
benefits.[70] There was no significant relationship found between “abstinence-only” and 
comprehensive sex education programs with declining adolescent birth rates.[70] Another study 
conducted a DID analysis of quarterly state-level adolescent birth rates from 2003 to 2014 of 
states that had minimum wage changes to states that did not have these changes.[72] The model 
accounted for the state’s social benefits, adolescents’ access to contraceptionD, quarter-year fixed 
effects, and state-specific quarter-year nonlinear time trends. The study found that a $1 increase 
in the minimum wage reduced adolescent birth rates by approximately 2%.[72] These results 
were significant for White and Latina adolescents.[72] However, they were not significant for 
Black adolescents, most likely due to the higher unemployment rate among Black adolescents as 
compared to their peers.[72] These studies demonstrate that public policies and the economic 
environment can have a significant impact on adolescent birth rates. 
Consequences of Adolescent Pregnancy and Childbearing 
Adolescent pregnancies have health, social, and financial consequences for mother, child, 
and society. Adolescent pregnancies are at greater health risk since most pregnancies are 
unintended, and these pregnancies are also associated with poorer health behaviors (e.g., delayed 
prenatal care and tobacco use).[13, 46, 47, 73] Adolescent pregnancies are also more likely to 
have poorer perinatal outcomes (e.g., preterm delivery and low-birth-weight).[74, 75] Even with 
                                                            
D Access was based on a binary measure of yes or no to the following: Medicaid family planning 
expansion waiver, parental notification abortion restriction, and contraceptive insurance 
coverage mandate.  
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intended pregnancies, adolescent mothers report that parenthood is harder than expected, and it is 
challenging to balance the competing priorities of parenthood, student life, and worker 
responsibilities, leading to feelings of alienation from their peers if there is no support system in 
place.[62] Economically, adolescent mothers are more likely to rely on public assistance (i.e., 
Medicaid) for healthcare.[76, 77] In 2010, adolescent pregnancies cost the public approximately 
$2.1 billion in public sector health costs and $2.2 billion in potential lost tax revenue because of 
lower earnings over an adult lifetime.[78] Adolescent mothers (18-19 years old) were less likely 
to have completed high school than non-adolescent mothers (20 years or older).[48] Thirty 
percent of female adolescents that dropped out of school stated they did so because they became 
pregnant or became a parent.[79] Not completing high school has adverse financial 
consequences for families and communities.[80, 81]  
High School Completion 
High school completion rates are a key indicator of success because of their long-term 
implications for socioeconomic status and health.[82-86] Similar to trends in adolescent 
pregnancy, U.S. high school graduation rates have improved since 1991. However, the U.S. had 
lower high school graduation rates compared to other wealthy countries, and disparities exist 
among people of color.[87-89] Education influences health through several pathways: 
development, empowerment, health behaviors, and socioeconomic status.[83] Individuals who 
complete high school are significantly more likely to be employed than persons who did not 
complete high school.[88] It is important to note that for individuals that complete college, the 
rate of employment increases to 80%, and they are more likely to achieve full-time employment, 
which translates to higher earnings.[88] Individuals without a high school diploma or equivalent 
earn about 35% less than persons with a high school diploma or equivalent.[88, 90] Additionally, 
those with higher educational attainment are more likely to volunteer and be politically engaged, 
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which has community and social benefits.[88] Individuals without high school completion are 
also more likely to self-report poorer health status than people who have completed high 
school.[88, 90] Furthermore, lower education levels are associated with shorter life 
expectancy.[84] In summary, education is an important social determinant of health and, 
therefore, a public health priority. 
Study Aims 
Adolescents (15 to 19 years old) comprise 10% of the U.S population, and although they 
represent our future, adolescents are politically vulnerable group because they have a 
marginalized voice in health policies that impact their lives.[1, 91] Brindis & Moore developed a 
framework to evaluate state-level policies and their ability to improve adolescent health.[4] This 
dissertation tests their framework on local policy changes and investigates the impact of the New 
York City SBHC RHP, which links two important social determinants of health: education and 
health care access.  
This dissertation explores the impact of SBHC RHP through the following aims: 
Aim I: Evaluate the impact of SBHC RHP’s policies on reproductive health outcomes for 
adolescents using a modified Brindis & Moore’s ecological framework. 
• Assess the impact of the New York City SBHC RHP on adolescents’ neighborhood 
sexually transmitted infection rates (i.e., chlamydia and gonorrhea) utilizing the DID 
method.  
Hypothesis: Neighborhoods with SBHCs (n=23) participating in the SBHC RHP will 
show, over time, decreased STIs rates as compared to neighborhoods (classified by 
United Hospital Fund) without SBHCs (n=19). 
• Assess the impact of the New York City SBHC RHP on adolescents’ neighborhood birth 
rates utilizing the difference in differences method.  
20 
 
• Hypothesis: Neighborhoods with SBHCs (n=29) participating in the SBHC RHP will 
demonstrate decreased birth rates in corresponding school neighborhoods (classified by 
Community Districts) compared to neighborhoods without SBHCs (n=30). 
Aim II: Evaluate the impact of SBHC RHP’s policies regarding reproductive health access on 
high school dropout rates using a modified Brindis & Moore’s ecological framework. 
• Determine the impact of the New York City SBHC RHP on dropout rates utilizing the 
difference in differences method comparing high schools with SBHCs (n=74) and high 
schools without SBHCs (n=66).   
Hypothesis: High schools participating in the SBHC RHP results in significantly 















4. CHAPTER 2 LITERATURE REVIEW 
School-Based Health Centers 
“Schools are on the front line for providing child and adolescent primary, secondary, and tertiary 
preventive services and programs.” (Lear, 2008)  
 
School-Based Health Centers (SBHCs) are fully licensed primary care offices located in 
schools. They provide medical services, mental health care, dentistry, and health education. 
SBHCs operate in elementary, middle schools, high schools, and non-traditional schools.[11] 
The majority (66.7%) of SBHCs in the U.S. are located in public schools.[11] Nationally, 13% of 
children and adolescents have access to SBHCs.[92] As a result, SBHCs serve as a primary care 
access point in the U.S. 
SBHCs serve a diverse population nationwide. The student racial/ethnic makeup SBHCs 
serve is 31.7% White, 30.6% Latino, 25.8% Black, 3.9% Asian/Pacific Islanders, 1% Native 
Americans, and 3% bi/multiracial. whereas the U.S. adolescent racial/ethnic makeup is 53% 
White, 23.5% Latino, 13.8% Black, 5.2% Asian/Pacific Islanders, .9% Native Americans, and 
3.6% bi/multiracial.[93] This difference in racial/ethnic makeup of students served compared to 
the U.S. population is likely due to SBHC’s primary goal to address health inequities, which are 
disproportionately experienced by people of color.  
SBHCs have a long-standing history of serving as safety nets for the medically 
underserved and uninsured; and therefore are an instrument to achieve health equity.[94] For 
instance, children and adolescents who attend schools with SBHCs gained earlier access to 
health services, particularly mental health care compared to those without SBHCs.[95] SBHCs 
also closed health care utilization gaps for Black children and adolescents in Ohio from 1997 to 
2003.[96] In addition, SBHC users had lower health care costs compared to non-SBHC 
schools.[97] Therefore, SBHCs have the ability to save money and address health care inequities. 
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New York City Department of Education (DOE) and the New York City Department of Health 
and Mental Hygiene (NYC DOHMH) leveraged SBHCs’ strengths to implement the School-
Based Health Center Reproductive Health Project (SBHC RHP).  
School-Based Health Centers Characteristics 
SBHCs were first established in the 1970s and have steadily grown in the last 45 
years.[98]  In 2014, there were approximately 2,315 SBHCs in the U.S., which represents a 20% 
growth since 2011.[11] SBHCs are mainly present in underserved communities and help address 
barriers to care, such as stigma, costs, and confidentiality.[99-104] They serve mainly Title I 
schools (77.6%), which under the Elementary and Secondary Education Act are schools serving 
a high percentage of children from low-income families.[11] Most SBHCs collect insurance 
information from parents and students to seek reimbursement from public and private health 
insurers. Many SBHCs also provide care regardless of citizenship status, do not charge any out 
of pocket expenses (e.g., co-payments), and do not require insurance. These measures provide 
financial access to health services for students. 
The school selection process for SBHCs is diverse and determined at the county and state 
level. The sponsoring organization and regulatory agencies determine the hours of operation, 
minimum SBHC staffing levels, health services, and facility set up.[105, 106] SBHCs are 
managed by hospitals, community health centers, local health departments, school districts, or 
private non-profits. The state’s department of health, the Joint Commission, or National 
Committee for Quality Assurance accredits the majority of SBHCs (70.3%) to ensure they meet 
regulatory and quality standards.[11]  
Services Provided by School-Based Health Centers 
SBHCs provides health services during and after-school. The majority of SBHCs (99.7%) 
operate during school hours, and most (77.8%) were open five days a week.[107] Approximately 
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67% of SBHCs were open for 31 or more hours per week, with some offering services before 
and after school hours.[107] Also, 70.6% of SBHCs had after-hour arrangements for 
students.[107] After-hours provides access to health care outside of school operating hours. This 
ensures student health care needs are met in and outside of school hours. 
SBHCs offer a wide-range of health services. SBHCs can provide preventive health 
(physicals and immunizations), acute care, mental health, dental, and more to address 
multifaceted health issues students encounter.  SBHC staffing may include physicians, nurse 
practitioners, physician assistants, social workers, psychologists, dentists, and other support staff. 
Health educators, licensed practical nurses, dental hygienists, and outreach workers comprise the 
SBHC’s support staff. Most SBHCs (67.2%) have co-located medical and mental health 
teams.[11] Therefore, SBHCs' multidisciplinary strategy provides social support as well as 
medical services, which can serve as an intervening mechanism to address the disadvantaged 
social conditions adolescents may face. 
School-Based Health Centers and Access to Care for Adolescents 
SBHCs are well suited to meet the health care needs of adolescents because they are 
easily accessed by adolescents and provide private, confidential, high quality health care.  
Adolescents can access the medical provider without parental presence and knowledge, and 
adolescents have reported selecting and liking SBHCs for these reasons.[10, 95, 108-110] This is 
particularly true for reproductive health care. Some SBHCs provide STI screening and treatment 
regardless of adolescent’s insurance status.[111] SBHCs offer vaccinations (e.g. human 
papillomavirus), which protect adolescents against certain types of HPV that can lead to cancer 
or genital warts.[92] SBHCs also provide reproductive health services including pregnancy 
testing, contraceptive counseling, and reproductive health education.[112] NYC DOHMH 
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utilized these SBHCs components to develop and implement the SBHC RHP and provided a 
protective environment for adolescents to gain reproductive autonomy.  
Quality of Care: The Role of Confidentiality & Privacy  
Confidentiality and privacy are important factors for adolescents seeking health care and 
confiding with their health care provider. Only 38.1% of adolescents aged 15-17-year-olds were 
alone for part of the time during their visit with their health care provider.[113] Adolescents, 
regardless of gender that had time alone with their health care provider, were more likely to 
receive reproductive health services than adolescents with a parental presence during the 
visit.[113] This alone time with the provider is associated with adolescents’ increased 
willingness (1) to disclose sensitive information (e.g., sexuality, substance abuse, and mental 
health) and (2) seeking a future visit with a medical provider.[114, 115] This disclosure can lead 
to better health decisions and outcomes.[3]  
For this reason, national health professional groups (e.g., American Academy of 
Pediatrics) recommend adolescents have access to confidential services as a means to promote 
health and wellness.[116] Laws regarding confidentiality for reproductive health vary from state 
to state. Universally, all states allow adolescents to consent for STIs treatment; however, 
requirements for adolescent consent are mixed across states for access to birth control.[117-119] 
NYS adolescents may consent to and receive confidential health services for reproductive health, 
STIs, HIV, and certain alcohol, substance abuse, mental health situations.[120]  However, in 18 
states (e.g., Iowa, Michigan, New Jersey, and Texas) clinicians may but are not required to 
inform parents about STI testing.[118] In addition, approximately half of states (e.g., 
Connecticut, Florida, New Jersey, and Texas) only allow adolescents to consent to contraceptive 
services if they meet certain conditions (i.e., age, married, pregnant, or parent).[117] In 
comparison to other states, NYS has permissive adolescent sexual and reproductive health laws. 
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Nonetheless, education of teen rights for both adolescents and adults is a critical component to 
ensuring adolescent health care access. 
Confidentiality for adolescents is important because there are detrimental risks of 
forgoing health care. Studies have found that most adolescents do not want their sexual health 
information shared with their parents and would forgo care if they believed it would be 
shared.[115, 121-126] Female adolescents were more likely to have health concerns that they did 
not want to be disclosed to their parents.[115, 124] A difference in differences study evaluated 
adolescent birth and abortion rates at a public health clinic before and after the implementation 
of a law requiring parental consent for contraception.[127] The study found that birth rates for 
adolescents increased in McHenry, Illinois (after implementation of consent law) compared to 
nearby counties, which did not have the parental notification requirement policy.[127] The policy 
change did not impact abortion rates.[127] The counties were comparable in demographics (i.e., 
race & SES).[127] This study demonstrated that the pregnancy risk index for adolescents in 
McHenry increased over time as they switched to less effective contraceptive methods.[127] It 
also demonstrates that the policy had a direct impact on a proximate factor (contraceptive use) 
leading to adolescent pregnancy. Although the study has limited external validity and it may not 
be generalizable to other adolescent communities (e.g., urban areas), it illustrates the importance 
of confidentiality for adolescent reproductive health and to have policies and practices (e.g. 
SBHCs) in place to ensure privacy for adolescents. 
School-Based Health Centers Access and Quality of Care  
  Adolescents report utilizing SBHCs primarily for mental health, upper respiratory 
infections, reproductive health issues, drug and alcohol problems, and general health 
maintenance.[97, 99, 110, 128] Regardless of the reason for care, adolescent students have the 
authority to self-refer to their SBHC.[129] By design, SBHCs overcome many access barriers, 
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including transportation, adolescent-friendly providers, lack of insurance coverage, and 
inconvenient appointment times.[95, 99, 100, 130] Adolescents have reported a willingness to go 
to SBHCs if there is one at their school.[108] As adolescent students get older, they are more 
likely to seek services at SBHCs.[108] Due to SBHCs' interdisciplinary model, students utilized 
more than one type of provider.[97] Furthermore, bidirectional referrals to medical and mental 
health services regularly occur.[110] Adolescents in schools with SBHCs were more likely to 
report seeing a social worker or counselor as compared to adolescents in schools without an 
SBHC.[100] Furthermore, adolescents with access to SBHCs were less likely to report 
Emergency Room (ER) use and hospitalizations.[100] SBHCs ensure adolescents receive timely 
access to health services and thereby reduces unnecessary ER utilization. 
  SBHCs provide access to quality health services.[103, 109, 131, 132] In a study of 
Denver SBHCs, using multivariate logistic regression to account for gender, race, insurance 
status, and the presence of chronic illness, researchers found SBHCs users were more likely to 
have had a “health maintenance visit” (HMV) and have received required vaccinations (e.g., 
influenza, TDAP) than non-SBHC users.[103] HMVs are important to identify risk factors that 
adolescents experience. In another study, schools with SBHCs in NYC were matched to non-
SBHC NYC schools to assess SBHC’s impact on access and quality of care.[109] Both schools 
had similar demographics and response rates, which reduced selection bias. Quality of care was 
defined as the provider respected and listened to students’ concerns, explained things clearly, and 
spent enough time with patients.[109] Questions regarding health behaviors were constructed 
from the Youth Risk Behavior Surveillance System (YRBSS) survey.[109]  Validated questions 
were used, ensuring reliability, validity, and sensitivity. SBHC exposure rate was based on grade 
level to account for maturation effects, which could affect the outcome.[109] The statistical 
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methods were multivariate logistic or ordinary least squares regression to estimate the SBHC 
effect.[109] Students from SBHCs were more likely to have a regular source of care, know their 
right to confidentiality, and report a higher quality of care than non-SBHC students and non-
users.[109] SBHC users were also more likely to have an HMV than SBHC nonusers.[109] 
However, this study found no difference in the use of an emergency room in the last year.[109] 
The study included a relatively small sample of NYC students, and therefore, there are limits to 
its external validity. The authors also noted that some students in the non-SBHC school had 
access to an SBHC in middle school, which could bias the effect toward the null 
hypothesis.[109]  
School-Based Health Centers and Adolescent Access to Reproductive Health  
 SBHCs operate in the context that the U.S. has historically devalued the reproductive 
health rights of young, poor, disabled, and women of color.[133-136]. For example,  
reproductive coercion regarding contraceptive options is prevalent among Black and Latina 
adolescents.[137] Therefore, SBHCs must offer reproductive health resources so that adolescents 
can decide what works best for their reproductive health needs and ensure reproductive health 
justice.E[138] Nationally, the majority of SBHCs provide reproductive health services, including 
abstinence counseling (83.3% of SBHCs), pregnancy testing (80.2%), STI diagnosis and 
treatment (69.5%) and Papanicolaou test (45.3%), for cervical cancer screening.[11] 
Contraception provided in SBHCs includes barrier methods, hormonal methods, emergency 
contraception, and implantable devices.[11]  It is vital to underscore that implantable devices are 
                                                            
E SisterSong defines reproductive justice “as the human right to maintain personal bodily 
autonomy and the right to have or not have children and raise children in a safe and sustainable 




not the panacea for unintended pregnancies but an option among several contraceptive 
choices.[139, 140] 
SBHCs’ ability to dispense contraceptives in schools varies depending on school district 
policies, sponsor policies and procedures, and state regulation. However, since 1998 the 
percentage of SBHCs dispensing on-site contraception has increased as restrictive policies have 
decreased.[141] As of the 2010-2011 school year, only 37% of SBHCs dispensed 
contraception.[141] A survey of formerly pregnant adolescents supported the provision of 
contraception at SBHCs since it is challenging getting it elsewhere.[142] Another study that 
compared SBHCs that dispensed contraception on-site versus by referral found that students with 
onsite contraception were more likely (100%) to keep those appointments than off-site 
appointments (50%).[143] Furthermore, the pregnancy rates at SBHCs with onsite dispensing of 
contraception were lower than SBHCs with contraception by referral.[143] Consequently, 
different reproductive health services and policies influence the impact of SBHCs on 
reproductive health outcomes, as discussed below.  
The evidence of how SBHCs affect reproductive health outcomes has been mixed, with 
some studies finding no association and others finding positive relationships.[144] In a study that 
compared a cohort of students attending 19 SBHCs schools to a national sample of adolescents 
from other urban areas without SBHCs, found no differences between the groups in engaging in 
high-risk behavior and pregnancy rates.[99] Conversely, there are a few studies that found 
differences in reproductive health outcomes among students who have access to SBHCs.[108, 
145, 146] In a California study, schools were selected based on rates of Chlamydia and live 
births among adolescents aged 15–19 years old and matched if they had SBHC (yes/no), and by 
the school’s racial/ethnic makeup, school size, and geographic location.[146] The study 
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randomly administered a survey on sexual behavior risks and reproductive health care to students 
in participating classes. The study found no differences in outcomes for male students attending 
SBHC and non-SBHC schools.[146] However, for girls, SBHC users were more likely to have 
been screened and treated for STIs, received pregnancy prevention care, used a hormonal 
contraceptive method during last sexual encounter, and to have used emergency 
contraception.[146] The study demonstrates SBHCs improved reproductive health access for 
women but not for men.[146] However, the study’s external validity is limited since there was 
low participation rate due to a parental consent requirement. NYC study also found that students 
in SBHCs were more likely to have talked to their provider about birth control and emergency 
contraception and use a hormonal contraceptive than students in non-SBHC schools.[108] This 
research also found that male students in SBHCs were more likely to use condoms than boys in 
non-SBHCs.[108] The study used the incoming ninth-grade students as the baseline group and 
the other grades as the SBHC exposure rate.[108] A limitation of the study is its small sample 
size comparing only two schools. Further research with bigger sample sizes are needed. 
Impact of School-Based Health Centers on Academic Performance 
 An increasing number of studies evaluate SBHCs’ performance beyond health outcomes 
and into the realm of educational outcomes to justify the allocation of public dollars on 
SBHCs.[130, 147, 148] These studies focus on the school performance risk factors for dropping 
out, including lack of credits earned, poor attendance, and poor grades in English or math 
classes.[149] There are also demographic risk factors for dropping out of school, which are low 
socioeconomic status, male gender, members of a racial/ethnic minority, and older than the 
average student in their grade.[149] SBHCs have proven successful in connecting to students that 
comprise at-risk demographic groups and their ability to improve school attendance.[73, 94, 103, 
130, 147, 150] However, methodologically, it has been a challenge to link SBHCs and academic 
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outcomes (e.g., high school completion).[99, 130, 147, 150] Challenges have included small 
study sample sizes and selection bias of SBHC users versus non-users.[151] 
Intermediary indicators (e.g., school connectedness), which impact school completion, 
are positively linked to SBHCs. In a NYC study, SBHC users reported higher measures of school 
bonding, school attachment, and commitment to an educational future than non-users.[152] This 
stronger school connectedness is associated with better academic performance.[152] 
Demographically both groups were very similar.[152] The study had a strong response rate of 
63%, which reduces its risk of selection bias.[152] An NYS study assessed the rate of early 
dismissal from school and lost seat time, which is the amount of time a student spends in the 
classroom, rather than attendance.[153] The study was based on a convenience sample, so there 
is a potential for selection bias.[153] Early dismissal was determined from the school electronic 
medical record, and lost seat time was calculated from a student’s point of entry until the end of 
the school day.[153] The study found that students enrolled in schools with SBHCs were more 
likely to return to class and therefore had loss less seat time.[153] SBHCs’ ability to keep 
students in school has educational benefits. The study’s external validity is limited since the 
sample size of 2 high schools is small, and it evaluated lost seat time for a short window of time 
(3 weeks). Like other studies, one of its limitations is the lack of baseline data. 
SBHCs demonstrated the ability to improve academic outcomes for SBHCs users. A 
study in NYC linked GPA, grade promotion, tardiness, and attendance with a parent and student 
survey in SBHC schools. Researchers found that SBHC users had better GPAs and were more 
likely to be promoted to the next grade than non-SBHC users.[109] There were no differences 
found between the two groups in attendance rates.[109] A retrospective cohort study compared 
SBHC ninth-grader users and non-users in Seattle schools to assess the SBHC effect on 
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academic outcomes.[148] A propensity score matching was applied to control for observed 
differences between users and non-users.  Propensity score matching ensures the comparability 
of the intervention group to the selected comparison group and thereby reduces selection bias. 
The statistical method applied was a latent variable growth curve model to examine longitudinal 
outcomes over five school semesters.[148] SBHC users had more risk factors, including lower 
GPA, lower attendance rates, higher discipline rates, and eligibility for free lunch. For SBHC 
medical users, attendance rates improved at a higher rate than non-users.[148] For SBHC, mental 
health users' GPA improved at a higher rate than non-users.[148] There was no association for 
disciplines (e.g., suspension) between users and non-users.[148] The differences found among 
medical and mental health users highlights the importance of having an interdisciplinary team in 
SBHCs.[148] A limitation of the study is that it did not account for external utilization of 
medical and health services.[148] Despite these study limitations, these studies have 
demonstrated that SBHCs can positively impact academic outcomes. 
Studies such as those discussed find limited results often because they do not distinguish 
between SBHCs users and non-users. A study of California schools also used propensity score 
matching to match SBHC schools to non-SBHC schools.[151] The study compared the 
percentage of students participating in College Board Exams, graduation rates, and meeting 
graduation requirements.[151] The study found a positive association between the presence of 
SBHCs and college preparation but no association for graduation rates and meeting graduation 
requirements.[151] Since the study used publicly available data, it could not distinguish between 
SBHC users and non-users, which could bias the association toward the null hypothesis.  
One study assessed the impact of SBHCs on adolescent fertility and school achievement 
using a difference in differences model.[68] The study utilized data from the School-Based 
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Health Alliance Census. The research looked at U.S. vital statistics county-level birth data and 
U.S. Census and American Community Survey district level high school dropout rates from 1998 
to 2011.[68]  School-Based Health Alliance conducts a triennial national survey of SBHCs. The 
study calculated the drop-out rate for 10th, 11th, and 12th grades. It excluded 9th-grade enrollment 
since the inclusion of ninth grade could have violated a difference in differences assumption due 
to identified issues of grade retention in 9th grade.  
Treatment intensity was categorized based on total staff hours per week relative to the 
high school student population. The study found that opening an SBHC led to a 16% to 21.1% 
birth rate reduction in younger adolescents (< 15 years old) and a 7.8% to 9.7% birth rate 
reduction in older adolescents (16-17 years old).[68] Furthermore, the growth of SBHCs from 
1991 to 2010 accounted for a 7% decrease in teenage birth rates.[68] The analysis demonstrated 
that SBHCs reduced the birth rate for Whites (8.8%-11.4%), Blacks (5.4%-6.3%), and Latinas 
(4.8%-7.1%).[68] Furthermore, the reduction was attributable to SBHCs that offered 
reproductive health services.[68] The effects were greater the longer the SBHCs were 
operational.[68] The decrease in birth rates, however, did not translate to a significant 
improvement in graduation rates.[68] The study has its strengths and disadvantages. Its greatest 
strength is that it utilizes national data, which strengthens its generalizability. More importantly, 
due to its national dataset and multiple years, it is less susceptive to common shocks threats. It 
addresses selection issues by comparing schools against the district aggregate.[68] This school 
match introduces some measurement error, which may bias results toward the null. Also, its 
aggregation of all SBHCs may bias the results to the null since SBHCs offer different levels of 
reproductive health services. 
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Limitations of the Current Research on Adolescent Sexual Health  
It is noteworthy that a significant portion of adolescent sexual health research included in 
this dissertation are based on national data sources, including National Vital Statistics, National 
Survey of Family Growth (NSFG), and YRBSS, developed by the Center for Disease Control 
and Preventions.[154] National Vital Statistics contains data collected on birth certificates. Add 
Health was a national survey conducted with 7th through 12th-grade students in the 1994-1995 
school year with in-home follow-up questions in 1996, 2002, and 2008. YRBSS nationally 
surveys adolescents from public and private high schools regarding priority health behaviors 
(e.g., sexual activity). New York City administers its YRBSS for its school district. NSFG is a 
national survey of women 15 to 44 years old. It has collected data on family life, pregnancy, 
infertility, contraceptive use, and reproductive health services since 1973. 
Most studies based on national surveys reviewed are cross-sectional except for Add 
Health.  Cross-sectional studies analyze a portion of the population at a single point in time. As a 
result, causality cannot be established since exposure and outcomes are measured at the same 
time. These studies identify risk factors and explore correlations. External validity is dependent 
on the sample population. For example, YRBSS’s sample methodology is a two-stage cluster to 
produce a representative cross-section of high school students. It is important to note that since 
this survey is specific to adolescents in school, it may not be generalizable to out-of-school 
adolescents.  
Bias is a systematic error introduced in the design or implementation of a study. It 
threatens the study's internal validity because if bias is present, then it may account for the 
association found in the results and conclusions. The main types of bias are selection and 
information bias; both may bias the measure of association (i.e., odds ratio) toward or away from 
the null hypothesis.[155] The best means to prevent the introduction of bias is during the study 
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design and implementation process. For both NSFG and Add Health, more sensitive questions 
are self-administered to help reduce response bias (i.e., social desirability bias). The surveys’ 
designs also included measures to ensure the results’ reliability (e.g., structured questionnaires) 
and validity (e.g., content). For instance, the use of structured questionnaires (e.g., sexual activity 
within the last three months), as was done in the national surveys, helps reduce recall bias 
because it equally triggers participants to report on details.[156] The differential recall could 
influence the measure of association away from the null and thereby inflate the measure of 
association, or it may influence toward the null hypothesis and, as a result, underestimate the 
measure of association.[157] Furthermore, the surveys had high participation rates, which 
reduces selection bias and strengthen its internal validity. Overall, these national surveys help 
identify public health concerns and inform the planning and allocation of resources. It is 
important to note that this NYC based study would add to the body of literature because it will 
fill in knowledge gaps that a large national study may have missed. 
Furthermore, the research has mainly focused on either the relationship between SBHCs 
and health outcomes or academic outcomes. The research on establishing SBHCs’ effectiveness 
in academic outcomes has faced several challenges. Maturation effects, selection bias (SBHC 
user versus non-user), and low statistical power due to small sample sizes have impacted studies’ 
internal and external validity.[94, 147, 151] Another challenge is obtaining research participation 
consent from the communities SBHCs serve, which also introduces selection bias.[130, 151] 
SBHCs models also differentially influence educational and health outcomes.[130, 147, 151] 
This study assesses the impact of the SBHC RHP on both areas of interest.  Furthermore, since 
the NYS Department of Health regulates minimum SBHCs staffing and service level, 
comparison among the SBHCs is feasible and enhances this study’s internal validity.[110, 147]  
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Setting: NYC School-Based Health Centers 
In NYC, the Office of School Health (OSH) is a joint effort between the DOE and the 
NYC DOHMH, which governs SBHCs. SBHCs in NYC predominately serve low-income 
students and youth of color. In the past 15 years, SBHCs expanded in NYC as a means to address 
the health gaps that low-income students and youth of color encounter. During this period, 
OSH’s support changed dramatically from one of limited assistance to comprehensive training 
and funding for reproductive health programs.  
SBHC RHP recognized that provider counseling influenced adolescents’ contraceptive 
method selection. This recognition is critical in fostering adolescent reproductive autonomy. 
SBHC RHP trained SBHCs staff (e.g., receptionists, social workers, and nurse practitioners) on 
adolescents’ rights, youth engagement, and contraceptive options. During this period, there were 
widespread misperceptions about LARC eligibility for nulliparous women and adolescents 
among providers.[158-162] Therefore, the SBHC RHP trained providers on LARC, among other 
contraceptive methods. In conjunction, SBHC RHP trained clinicians to be aware of their own 
contraceptive preference bias and to engage adolescents in the decision-making process. 
Accordingly, the contraceptive options conversation would start: “There are methods you take 
once a day, once a week, once a month, or even less frequently. Is that something that makes a 
big difference to you?”[163] This conversation was coupled with a visual aid of the different 
contraceptive options and their associated effectiveness and side effects. SBHC RHP also trained 
providers to offer adolescents the QuickStart method, which is to start a new contraceptive 
immediately instead of waiting for the beginning of a new menstrual cycle. This strategy helps 
adolescents start contraception at the moment they are engaged (i.e., after they had unprotected 
sex or where concerned they were pregnant. Overall, SBHC RHP took steps to ensure SBHC 
providers engaged and empowered adolescents in their reproductive health decisions. 
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Equally important, OSH updated school policies to facilitate reproductive health care 
access. For example, the consent form for SBHCs changed so that students may register without 
parental consent for reproductive services in accordance with state law. OSH also used the 
Resources Center for Adolescent Pregnancy Prevention (ReCAPP), which provides information 
and tools for teachers and health educators to reduce sexual risk-taking behaviors effectively. 
NYC DOHMH also developed and marketed youth-friendly material (e.g., posters) to inform 
adolescents of contraceptive options and available services. In summary, the SBHC RHP’s 
training represented a shift in OSH’s policy on the provision of reproductive health services in 
schools. 
New York City School-Based Health Center Reproductive Health Project Framework 
The SBHC RHP is grounded in the theory of planned behavior (TPB), which is a 
framework to identify and measure the underlying reasons for an individual’s behavioral intent. 
The aim of the TPB is to understand an individual’s attitude and subjective norms to better 
design interventions to influence the individual’s behavior. It has been applied to adolescents’ 
condom use and sexual activity.[164-169] The theory of planned behavior is an extension of the 
theory of reasoned action (TRA). TPB has three components: attitude, subjective norm, and 
perceived behavioral control.[170-172] It incorporated the concept of expectancy-value, which is 
how attitudes are the result of one’s expectations. Attitude is a person’s positive or negative 
feelings toward the behavior, which is influenced by one’s behavioral beliefs and outcome 
evaluation. Adolescents may experience optimistic bias and therefore see themselves at less risk 
than their peers, which leads to engaging in riskier behavior.[173] Therefore an intervention 
must include an education component to address adolescents’ risks. Subjective norm has two 
components: normative beliefs (what the individual believes is expected of them) and their 
motivation to comply. Under TRA, behavioral intent results in behavioral action in the context of 
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the individual’s attitude toward the behavior and subjective norms, which are the expectation of 
others (e.g., parents or peers). TPB adds the component of perceived behavioral control, which 
derived from the social cognitive theory of self-efficacy. TPB postulates that perceived 
behavioral control directly impacts intention and behavior and emphasizes cognitive and social 
factors (i.e., beliefs and values) to develop better interventions. For example, although an 
adolescent believes it is important to discuss reproductive health concerns with their provider 
(attitude), they may not do so because they are not comfortable doing so in front of their parents 
(subjective norm) and do not have the perceived behavioral control to request for privacy. 
SBHCs provide adolescents with the opportunity to address their reproductive health concerns 
since adolescents may come in on their own or with a friend during their visit. This process 
ensures access to contraceptives. 
The developers of the SBHC RHP also recognized several stakeholders in reducing 
adolescent pregnancy and STIs. They conducted a needs assessment, which included feedback 
from adolescents, school administrators, and SBHC personnel. The SBHC RHP focused on the 
primary stakeholders, adolescents, as the decision-makers of their reproductive health. 
Adolescents’ decisions reflect their knowledge and the situational context.[173] For example, 
adolescents are more likely than adults to take riskier actions in the presence of their peers.[174] 
Adolescents are also more likely to be motivated by short-term rather than long-term goals.[173] 
Given this, the SBHC RHP addresses adolescent’s risky decision making to change behavior in a 
positive direction through theory-based health education and access to school-based health 
services and contraceptives. Figure 2.1 depicts the SBHC RHP’s goal for adolescent 
reproductive health via SBHCs services.[4] 
SBHC RHP increased contraceptive access based on the YRBSS assessment. From 2011 
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to 2013 sexually active students who had sex in the last three months increased their use of 
hormonal methods and LARC devices during their last sexual encounter (from 4.9% to 8.7%) 
and to prevent pregnancy (from 13.8% to 18.9%).[175] Sexually active female adolescents with 
access to SBHCs were more likely to use hormonal or LARC birth control than their peers 
without access to SBHCs.[176] Sexually active adolescents have also increased their use of 
condoms and another form of contraception from 4.5% in 2011 to 8.9% in 2013.[176] Although 
still a small percentage of dual contraceptive users, this increase is especially critical for the 
prevention of STIs among adolescents. This data supports the supposition that students in NYC 
















Brindis & Moore’s Adolescent Health Policy Framework  
Policy decisions are driven by a political process and often personal beliefs of 
policymakers. For example, SBHC’s ability to dispense contraception on-site varies state to state 
and even school district to school district. NYC DOHMH’s set of policy decisions including on-
site contraception dispensing provides a good base for an analysis of how high school 
reproductive health policies can affect adolescent health. The Brindis & Moore’s framework 
offers a model to evaluate these policies based on evidence.  
This study tests the utility of a modified Brindis & Moore’s framework in examining the 
outcomes of the SBHC RHP.  Figure 2.2 depicts the conceptual framework supporting this study 
and incorporates theories of behavior change and decision making within Brindis & Moore’s 
framework.[4] Brindis & Moore developed the framework to evaluate the outcomes of 
adolescent policies at the state level and the framework has served as background for other 
studies evaluating the impact of public policy (e.g. sexual health education in schools).[177, 178] 
Therefore, their work is relevant to the study’s aim of evaluating a health policy impact on 
adolescent sexual health and academic outcomes.  
In this study, the model is adapted to assess adolescent policies at the local government 
level. Brindis & Moore’s conceptual framework incorporates ecological theory, life-course 
perspective theory, and the importance of policies addressing social determinants of health to 
achieve health equity.[4] The ecological theory postulates that adolescents’ behavior is driven by 
proximate factors (e.g., school). The life course perspective theory recognizes adolescence as a 
critical developmental stage with long-term health consequences. The framework outlines how 
policies create a social environment, which impacts health and social well-being.[4]  
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Ensuring the intent of a policy is as important as its development. Hence, unfunded or 
underfunded policies undermine the success of a policy. The SBHC RHP goal was to ensure that 



















Theory of Planned Behavior 
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There has been comprehensive research for some of the pathways in the model. In 
particular, it is well-documented that there is a positive relationship between SBHCs and service 
utilization.  Students report utilizing SBHCs primarily for mental health, upper respiratory 
infections, reproductive health issues, drug and alcohol problems, and general health 
maintenance.[97, 110, 128] Prior research has found that adolescents with access to SBHCs were 
more likely to have discussed and received reproductive health services.[108, 146] SBHCs are 
also effective in identifying and treating STIs (e.g., chlamydia), which are often asymptomatic 
and may have otherwise gone untreated.[111] Recently, to justify the allocation of public dollars 
to SBHCs, evaluation studies were undertaken to determine SBHCs’ impact on educational 
outcomes.[147, 148] SBHCs positively impacted attendance, grade point average for school-
based mental health users, grade promotion, and school engagement.[130, 147, 148] SBHCs 
have had no impact on high school dropout rate.[68, 151] The goal of this study is to add to this 
body of knowledge in particular SBHC RHP impact on academic outcomes, which is a needed 
area of exploration. 
Furthermore, this study addresses methodological issues (e.g. sample size) encountered 
by previous SBHC studies. Previous studies compared different SBHCs models, while this study 
evaluates single SBHC model since NYS DOH regulates SBHCs based on standard guidelines. 
Thereby, permitting the study to attribute the program effects to the policy change. This 
strengthens the study’s internal validity. The study is also not based on a convenience sample 
and includes a larger sample size than most SBHC studies, which improves its external validity. 
This will strengthen the study’s findings.  
In conclusion, this study is informed by a modified Brindis & Moore’s framework to 
evaluate local policies and their ability to improve adolescent health. The SBHC RHP uses 
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evidence-based psychosocial theories to provide a pathway for adolescents to gain reproductive 
autonomy by eliminating key barriers to care, including access, travel, and cost. The first aim is 
to examine the impact of SBHC RHP on reproductive health outcomes in NYC adolescents. The 
























5. CHAPTER 3 METHODOLOGY 
Study Design 
The study design was a retrospective study using a difference in differences (DID) 
regression model, which used a statistical method that simulated an experimental design using 
observational data on policy changes or programs such as the School-Based Health Center 
Reproductive Health Project (SBHC RHP). DID created the counterfactuals by comparing a time 
before and after policy implementation comparing the intervention and control groups.[179] The 
trend in the control group approximated what would have happened in the intervention group in 
the absence of the policy or program. It was an appropriate design to use to examine the effects 
of policy changes or programs such as SBHC RHP since OSH implemented a new policy during 
a distinct timeframe and in schools/ neighborhoods, so pre and post data was available for 
comparison.  
The DID method had several fundamental assumptions: exchangeability (parallel trends), 
common shocks, and no spillover effect. The DID technique required pre-intervention data as a 
point of comparison.[180] The assumption for parallel trends was that the difference in sexual 
health outcomes between the treatment and control group would be the same over time without 
the intervention.[181] Therefore, the proportional changes in birth rates of non-SBHC 
neighborhoods provided a good counterfactual for the proportional changes that would have been 
observed in the SBHC neighborhoods in the absence of the SBHC RHP. To test the parallel trend 
assumption, we created a graphical comparison of the groups during the pre-intervention period. 
You may also run a regression model to determine the significance of the interaction term 
between time and SBHC RHP intervention in the pre-intervention phase. If there had been a 
significant association, then the assumption was violated, and the DID results would be biased. 
Common shocks were unrelated events (i.e., MTV’s 16 and Pregnant début on 6/11/2009) that 
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occurred during the intervention that impacted the outcome.[182] Therefore, it was important to 
assess that events equally influenced both the control and intervention groups to ensure internal 
validity. It was also important to test for spillover effects, which was part of Stable Unit 
Treatment Value Assumption (SUTVA), to make sure that the intervention did not cross over to 
the control group. These assumptions were tested as part of the analysis. 
There were several advantages to this model.  A significant benefit was that the 
assignment of the intervention group was not random, which was important because the 
establishment of SBHCs in high schools was not random. High schools were selected because 
students were in underserved communities and had unmet health needs. To establish causality 
the DID intervention had to be effective as a random assignment. DID regression model allowed 
one to account for the impact of time-dependent trends.[183, 184] It addressed endogeneity 
issues, which was when an independent variable was associated with the error term. Endogeneity 
problems are the result of measurement error (e.g., weak comparison group due to spillover) and 
omission of independent variables (e.g., components of the SBHCs’ reproductive health 
interventions). DID eliminated biases in post-intervention period comparisons between the 
intervention and control group that could have been the result from differences between those 
groups, as well as biases from comparisons over time in the intervention group that could have 
been the result of trends due to other causes of the outcome.[185] The study’s design maximized 
the publicly available data and accounted for unknown confounders. There have also been a 
limited number of SBHC studies utilizing DID regression model.  
Ethical Consideration 
All data was publicly available and de-identified. The CUNY School of Public Health 
Human Research Program determined the study did not meet the criteria for Human Subjects 
Research and therefore is exempt from Institutional Review Board (IRB). The author is certified 
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in “Responsible Conduct of Research” through the Collaborative Institutional Training Initiative 
(2018).  
Study Setting 
In 2008, a NYC DOHMH program that focused on reproductive health was introduced to 
the SBHCs.  The program was funded by a grant from an anonymous donor. The overall goals of 
this program, SBHC RHP were to foster healthy adolescents, promote healthy schools, and 
thereby healthy communities. The SBHC RHP utilized a public-private partnership to both 
promote adolescent reproductive health rights and remove barriers to accessing reproductive 
health care. Most importantly, the SBHC RHP involved cross-agency collaboration with SBHC 
sponsors throughout NYC and permitted SBHCs to build up their service capacity. 
Study Population and Eligibility Criteria    
Aim I’s study population was 15 to 19-year-old NYC residents during 2005, 2006, 2007, 
2011, and 2012.  The time period was selected to capture the pre and post policy period of 2008-
2010. NYC included Bronx, Brooklyn, Manhattan, Queens, and Staten Island boroughs. The 
intervention group was adolescents in neighborhoods served by high school SBHCs, and the 
control group was adolescents in non-SBHC neighborhoods.  
Aim II’s study population consisted of adolescents attending public schools in NYC for 
the period between 2005 through 2012. The study only included 4-year June cohorts and did not 
include out-of-school adolescents, homeschooled adolescents, and adolescents attending 
parochial, independent, or specialized public high schools. NYC public high school enrollment 
in 2010-2011 comprised of 14.5% White, 15.1% Asian, 29.8% Black, and 40.1% Latino 
students.[186] Over the past two decades, White (-7%) and Black (-11%) student enrollment 
declined while Latino (10%) and Asian (7%) student enrollment grew.[186] The majority of 
NYC Black (96.7%) and Latino (98.1%) students in 2010-2011 attended a predominately (50 to 
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100%) Black or Latino enrolled school.[186] If SBHC was operational in a high school by 2007, 
then it was included in the study. The intervention group was high schools with SBHCs. NYS 
Department of Health, which awards the SBHC’s operating certificate, provided its operational 
date. The control group was high schools without SBHCs.  
The non-SBHCs high schools were schools served by Connecting Adolescents to 
Comprehensive Health (CATCH), which was also sponsored by the NYC DOHMH. It began in 
2011 with four schools as a means to offer adolescents access to pregnancy tests, emergency and 
hormonal contraception, and referrals for reproductive health care without access to SBHCs. 
Most CATCH high schools share similar demographics to SBHC schools, making them a good 
comparison group. We excluded any CATCH high schools that operated during the study period 
or differed from SBHC schools because of school entry exams. 
Data Sources, Collection, and Management  
The study data sources are listed in Table 3.1. The list of SBHCs, which provided 
reproductive health services, were based on a memorandum of understanding between the OSH 
and SBHC sponsors. This data was acquired through the U.S. Freedom of Information Act. We 
merged Aim I dataset by either Community District or United Hospital Fund neighborhood 
depending on the outcome measure. We merged Aim II dataset by Community District 









Table 5.1 Variable Data Sources 
Variables Data Source 
High Schools with SBHCs NYC Department of Health and Mental Hygiene 
High Schools with CATCH NYC Department of Health and Mental Hygiene 
Community Districts Neighborhood NYC Department of City Planning 
United Hospital Fund Neighborhood United Hospital Fund 
Chlamydia Rate  NYC Bureau of Sexually Transmitted Disease Control  
Gonorrhea Rate  NYC Bureau of Sexually Transmitted Disease Control  
Birth Rate  Bureau of Vital Statistics  
Poverty  Citizens’ Committee for Children of New York 
School Performance NYC Department of Education 
School Environment NYC Department of Education 
School Progress NYC Department of Education 
High School Drop Out Rate NYC Department of Education 
 
The NYC Bureau of Sexually Transmitted Disease Control provided publicly available 
surveillance data for chlamydia and gonorrhea rates. Both STIs were required by law to be 
reported by labs and healthcare providers. The chlamydia and gonorrhea rates were calculated as 
the number of cases per year per 100,000, and population count was based on interpolated 
intercensal estimates modified from the U.S. Census Bureau Estimates Program. The STIs rates 
data were available by age group (e.g., 15-19-year-olds), race/ethnicity, sex, and United Hospital 
Fund neighborhood index.  
NYC’s STI rate calculations had data limitations. One, STIs may be underestimated 
because STIs such as chlamydia can present without symptoms resulting in adolescents not 
seeking testing and thereby treatment. Two, the differential STI rates among women and men 
were largely due to national recommendations to screen for gonorrhea and chlamydia in sexually 
active women under 24 years old due to the detrimental sequela of STIs for women. A similar 
recommendation for young men was not in place. Three patient identifiers, including 
race/ethnicity, age, and home address, were not universally reported, particularly from private 
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sector providers.  Respectively, 50% of gonorrhea and 56% of chlamydia adolescent cases have 
an unknown race/ethnicity. The intervention group was more likely to have missing 
race/ethnicity than control group for gonorrhea. However, there was no difference among both 
groups for chlamydia. These factors limited the study’s internal validity. 
 The Bureau of Vital Statistics provided publicly available data on birth rates.  The birth 
rate was the measure of births per 1,000 for a specific age group (e.g., female adolescents 15-19 
years old). Birth rate data was available by age group (<15, 15-17, & 18-19 years old), maternal 
race/ethnicity, and community districts/zip code. The number of births was based on certificates 
filed with the NYC Office of Vital Records, and the population count was based on 2000 and 
2010 U.S. Census bridged-race population data and annual population estimates from the NYC 
Department of City Planning. The Bureau of Vital Statistics combined three years of live births 
for NYC adolescent residents to calculate birth rate by community district (for example, 2007, 
equaled 2005, 2006, and 2007).  
 There was one data limitation for the calculation of adolescent birth rates. Different 
population estimates may have been used based on the available data, which can under or 
overestimate birth rates. However, this limitation is minimal and should not negatively impact 
the overall analysis. 
NYC Department of Education provided high school dropout rates data. This information 
was available on NYC Open Data, which was an open portal for NYC government agencies to 
share data with the public.[187] The data was available for all high schools participating in the 
SBHCs and CATCH program for the study period. 
Aim I Study Variables 
There were two methodologies used for neighborhood definition. STI rate neighborhood 
data was calculated under the United Hospital Fund (UHF), while birth rate neighborhood data 
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was calculated by Community District. The NYC Department of City Planning was the local 
branch of government that designed NYC’s physical and socioeconomic framework. In 1969, 
NYC Department of City Planning by city charter established 59 community districts for the 
delivery of city services. The community districts were constructed based on census tract and 
census block data. Each community district had a corresponding number. The United Hospital 
Fund was a nonprofit organization that invested in efforts to improve health care in NYC.  UHF 
assigned a cluster of zip codes, a number, and a neighborhood name. There are 42 UHF 
neighborhoods. UHF consolidated smaller neighborhoods to increase statistical power for 
research analysis. Most UHF neighborhoods corresponded to one community district. However, 
some UHF neighborhoods belonged to more than one community district, depending on the zip 
code. To determine the SBHC’s community district, we entered the SBHC’s address on the NYC 
Department of Planning’s search engine at https://communityprofiles.planning.nyc.gov/. We 
matched the SBHC address to the corresponding UHF zip code.[188] Appendix Table 6.1 
outlines the UHF neighborhood match to the corresponding community district neighborhood. 
Appendix Table 6.2 through 6.5 provides a full listing of the community districts and United 
Hospital Fund neighborhoods with and without SBHCs. For example, Bronx community 
districts: 1, 2, 4, 6, and 7 had SBHCs serving high schools while community districts: 3, 5, 8, 9, 
10, 11, and 12 did not.  
Aim I dependent variables were chlamydia rates, gonorrhea rates, and birth rates for 
adolescents, and the unit analysis was neighborhoods. The chlamydia and gonorrhea rates were 
the number of cases per year per 100,000 for 15-to-19-year-olds in each neighborhood. The STIs 
rates were available by race/ethnicity and UHF neighborhood index. The patient’s residence at 
the time of diagnosis determined neighborhood assignment. If the patient’s residence was 
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unknown, then the zip code of the provider who ordered the STI test is used. Zipcodes (e.g., 
10463 and 11370) that overlap boroughs were assigned to one borough. The birth rate was the 
number of live births per year per 1,000 for 15-to-19-year-olds. Birth rates were calculated by 
community district neighborhood index. 
Aim I independent variables were SBHC Status, TimePeriod, and their interaction term. 
SBHC Status was a dummy variable with 0 for the control group (neighborhoods without 
SBHCs) and 1 for the intervention group (neighborhoods with SBHCs). SBHC’s address 
determined the neighborhood’s designation. TimePeriod was a dummy variable with 0 for the 
pre-SBHC RHP period (2005 - 2007) and 1 for the post-SBHC RHP’s implementation (2011 - 
2012). The program began during the academic year of 2008-2009. The two-year lag accounted 
for the implementation of the program, including the training of SBHCs personnel. We 
calculated the interaction term as SBHC Status times TimePeriod. 
Aim I’s DID regression model covariates were race/ethnicity and socioeconomic status 
(SES).  Race/ethnicity was a binary variable with 1 for White adolescents and 0 for Black, Asian, 
and Latino adolescents. SES is a continuous variable. An AddHealth study found that Black and 
Latino adolescents were more likely to report a STIs than White adolescents in early 
adulthood.[189] The study also found that adolescents, regardless of race/ethnicity from lower 
incomes, were more likely to report an STI.[189] Birth rate disparities among Black, Latina, and 
lower-income adolescents continue to persist in the U.S. therefore, it was critical to account for 
race/ethnicity and SES in the study.[49, 190].  
The Citizens’ Committee for Children of New York’s poverty measure was used to 
measure the level of poverty within the neighborhood. The measure was based on the U.S. 
Census, American Community Survey one-year estimates. It included the percentage of children 
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under 18 years old who lived in households with incomes below the federal poverty level (FPL). 
The U.S. Census Bureau used pre-tax income to measure FPL. A new income threshold was 
calculated annually and varies by family size, number of children under 18 years old, and adults 
in the household.  Originally, the SES measure was the NYC Office for Economic Opportunity’s 
poverty measure, which accounted for NYC’s higher cost of living for necessities including 
food, clothing, shelter, and utilities compared to the federal level.[191] However, the measure 
was not available on an annual basis by community district.  
Both poverty measures used the U.S. Census, American Community Survey one-year 
estimates, so when compared were found to be very similar. The poverty measure was available 
by community districts. For variables that were categorized under the UHF neighborhood 
methodology, neighborhoods were assigned to community districts. We used a map overlap to 
match UHF neighborhoods to their corresponding community districts.  
Aim II Study Variables 
Aim II’s dependent variable was high school dropout rate, and the analysis unit was high 
schools. New York State’s graduation rate calculation method began with the Cohort of 2001 
(Class of 2005). It incorporated all students that begin the ninth grade in a given academic year 
(e.g., 2008-2009) and earned either a local or regent diploma within four years. It excluded 
students that received a special education diploma, GED or confirmed public or private school 
transfers outside of NYC. The dropout rate was the number of student dropouts divided by the 
total number of students in a specific high school cohort. Dropout included adolescents who 
reached maximum legal age without earning a diploma or certificate, left school (dropout or no 
documentation of school transfer), long-term absence (i.e. 20 consecutive unexcused days), 
permanent expulsion, or transferred to other high school equivalency preparation program. The 
graduation and dropout rate calculation methods remained constant during this study period. 
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Aim II’s independent variables were TimePeriod, SBHC Status, and their interaction 
term. TimePeriod was calculated as a dummy variable with 0 representing the pre-intervention 
period (2005 – 2007) and 1 representing the post-intervention period (2011- 2012). The two-year 
lag between the pre and post period accounted for the start-up SBHC RHP phase. SBHC Status 
was a dummy variable with 0 representing the control group (high schools without SBHCs) and 
1 representing the intervention group (high schools with SBHCs). The control schools were 
CATCH high schools. We excluded three specialized high schools from analysis since students 
must take an admission test or audition for high school entry and were not representative of the 
general public-school population. We also excluded eight CATCH high schools that began 
during the study period (2011) since students benefited from receiving on-site reproductive 
health services similar to students attending schools with SBHCs. We only included CATCH 
high schools that were not in the CATCH program during the study period. The DID model 
included the interaction term between TimePeriod and SBHC Status dummy variables.  
The following covariates were also be included in the regression model: poverty, school 
performance, school environment, and school progress. The Citizens’ Committee for Children of 
New York’s poverty measure was used to measure SES. Poverty was kept as a continuous 
measure instead of converted to a binary measure with 1 if the community district had 30% or 
more children under 18 years in household with incomes below the FPL and 0 if it was under 
30%. It permitted us to capture the subtle changes in the percentage of children living in poverty 
since several NYC neighborhoods underwent gentrification during the study period.  It was 
important to consider SES since studies found that children living in poverty were more likely to 
dropout.[192, 193]  
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Academic variables were measured by school performance, school environment, and 
school progress instead of attendance rate, school size, and overall school grade. Environment 
(score 0-15), Performance (score 0-25), and Progress (score 0-60) were continuous variables and 
are part of the NYC DOE School Progress Report, which was administered annually as a school 
accountability tool. It began in the 2005-2006 school year and continued through the study 
period.  The report measured four main areas: student progress, student performance, school 
environment, and closing the achievement gap.  The environment category score measured pre-
conditions for learning and student attendance. Pre-conditions for learning included school 
engagement, safety, respect, and communication.  It was based on student, parent, and school 
personnel surveys. The environment category scores were categorized into grades: A (10.5-15), 
B, (8.7-10.4), C (7.1-8.6), D (6-7), and F (0-5.9). Performance grade measured students’ 
academic performance. It included the percentage of students that graduated within four or six 
years, with emphasis on number of students graduating with regents’ diploma.  Percent of first-
year students earning ten or more credits was not included because it was not available for both 
time periods. However, this information was captured in the school progress measure. The 
performance grade scores were categorized into grades: A (17.5-25), B, (14.5-17.4), C (11.8-
14.4), D (10-11.7), and F (0-9.9). Progress category score measured the school’s advancement 
toward the graduation of its students, which was based on credits earned per year and regents 
passed. The progress category scores were categorized into grades: A (41-60), B, (35-40), C (28-
34), D (24-27), and F (0-23). The letter grades helped parents and students determine how a 
school was performing. These factors were included in the model because there are several 
school performance risk factors for dropping out of school, including lack of credits earned, poor 
attendance, and poor grades in English or math classes.[149, 194, 195]  
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The school covariates were included because NYC public schools underwent significant 
organizational reforms during the study period. To ensure public accountability, schools had to 
meet core performance measures, including achieving an 80% graduation rate and a 92% 
attendance rate. By the 2007-2008 academic school year, low performing high schools with 
graduation rates under 45% were closed or scheduled to be closed. NYC DOE used a phased 
approach so that the closing high school stopped accepting students for the ninth grade, and the 
new small school(s) would add a grade each year. Generally, five small schools replaced one 
large high school and became a campus model school with multiple school administrations. Each 
small school had student populations under 550. The majority of the schools in the study were 
part of this restructuring, therefore it is important to control for these factors. 
Aim I Data Analysis 
 Step 1 conducted univariate analysis to provide an overall description of the data. Step 2 
tested the exchangeability assumption. This step was completed for all dependent variables by 
plotting the average chlamydia, gonorrhea, and birth rates for the pre-intervention period of 
neighborhoods with SBHCs versus neighborhoods without SBHCs. Step 3 was DID analysis to 
determine the impact of the SBHC RHP on the dependent variables, which involved comparing 
the change in STI and birth rates for the intervention group with the non-intervention group. 
Here, the intervention group was adolescents in neighborhoods with SBHCs. The absolute 
differences between the intervention group and the control group were not important. It was the 
differences in the changes over time that were analyzed. 
Aim I analysis focused on the impact of the SBHC RHP on chlamydia and gonorrhea 
rates for 15- to 19-year-olds. A one way ANOVA was used. The model Y (STI Rate) = β0 + 
β1*[TimePeriod] + β2*[SBHC Status] + β3*[TimePeriod*SBHCStatus] + β4*[Poverty] + ε 
included all adolescents and examined the DID effect of SBHC RHP. SBHCStatus was the 
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dummy variable for neighborhoods where 0 equaled neighborhood without SBHCs, and 1 
equaled neighborhood with SBHCs. TimePeriod was a dummy variable where 0 equaled the pre-
intervention period 2005, 2006, and 2007, and 1 equaled the post-intervention period 2011 and 
2012. TimePeriodSBHCStatus was the interaction term. Poverty represented the percentage of 
children under 18 years old living in poverty in the neighborhood. The inclusion of covariates 
reduced bias from potential differences in time trends and increased the precision of the 
estimate.[196]  The subsequent model Y (STI Rate) = β0 + β1*[TimePeriod] + β2*[SBHC 
Status] + β3*[TimePeriod*SBHC Status] + β4*[TimePeriod*Race] + β5*[ SBHC Status * Race]  
+ β6*[TimePeriod*SBHCStatus*Race] + β7*[Poverty] + β8*[Race] + ε compared the DID 
effect of SBHCs by race/ethnicity. Given the significant disparities that existed by race/ethnicity, 
it was important to evaluate if the SBHC RHP had a differential impact on adolescents of color.  
 Aim I analysis also evaluated the impact of the SBHC RHP on birth rates for 15 to 19-
year-olds. The regression model was Y (Birth Rate) = β0 + β1*[TimePeriod] + β2*[SBHC 
Status] + β3*[TimePeriod*SBHCStatus] + β4*[Poverty]+ ε. TimePeriod was a dummy variable 
where 0 equaled 2003-2005, 2004-2006, and 2005-2007 before SBHC RHP started, and 1 
equaled 2011-2013 and 2012-2014 after SBHC RHP started. SBHCStatus was a dummy variable 
for neighborhoods where 0 equaled neighborhood without SBHCs, and 1 equaled neighborhoods 
with SBHCs. TimePeriodSBHCStatus was the interaction term. Poverty represented the number 
of children under 18 years old living in poverty in the community district. The model included 
NYC adolescents, and poverty measure was a covariate. Analysis by race/ethnicity was not 
included because there was an insufficient number of births in a given year to calculate the birth 
rate at the neighborhood level. The DID analysis involved comparing the change in births for the 
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affected group with the unaffected group. The trend in non-SBHC neighborhoods approximated 
what would have happened in the SBHC neighborhoods in the absence of the SBHC RHP. 
Aim II Data Analysis 
 Aim II’s dependent variable was high school dropout rate. Step 1 provided descriptive 
overview of the data. Step 2 tested the exchangeability assumption through parallel trends 
graphing. This step was completed by plotting the average high school dropout rate for the 
period of 2005 through 2007 (pre-intervention) of high schools with SBHCs and high schools 
without SBHCs. Step 3 was the difference in differences analysis to determine the impact of the 
SBHC RHP on the high school drop out rates for the 4-year June cohort.  
The regression model was Y (Dropout Rate) = β0 + β1*[TimePeriod] + β2*[SBHC 
Status] + β3*[TimePeriod*SBHCStatus] + β4*[Poverty]+ β5*[Environment] + 
β6*[Performance] + β7*[Progress] + ε. TimePeriod was a dummy variable where 0 equaled 
2005-2006, 2006-2007, and 2007-2008 before the implementation of the SBHC RHP and 1 
equaled the post-implementation period of 2011-2012 and 2012-2013. SBHCStatus was a 
dummy variable for high schools where 0 equaled high schools without SBHCs, and 1 equaled 
high schools with SBHCs. TimePeriodSBHCStatus was the interaction term. Poverty represented 
the percent of children under 18 years old living in poverty in the community district. Gender 
was examined since male adolescents were less likely to seek health services and have a higher 
dropout rate than female adolescents.[90]. We also reviewed SBHC RHP impact by racial/ethnic 
groups since Black and Latino adolescents were more likely to drop out of high school compared 
to Asian and White adolescents.[90] Race and ethnicity were also included because NYC public 
high schools comprised primarily of Black and Latino adolescents.[186] In conclusion, the DID 
regression model involved comparing the change in dropout rate for high schools with SBHCs 
and high schools without SBHCs. Again, the absolute differences between the SBHC group and 
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the non-SBHC group were not important. It was the differences in the changes over time that 
were analyzed. 
Threats to Validity 
There were several study limitations to consider. One, the SBHC RHP, was a school-
based policy and intervention, and therefore its external validity was generalizable to in-school 
NYC adolescents. Two, since the study exclusively used population-level data, no inferences 
should be made at the individual level. Birth rates were used as a proxy for pregnancy rates and, 
therefore cannot account for individual-level risk factors or different rate of abortion among 
intervention and control groups. Three, the data was unable to distinguish between SBHC users 
and non-SBHC users and therefore underestimated the measure of association, which will likely 
bias the effect toward the null. Fourth, adolescents were not restricted to a neighborhood, and 
they may have shared their knowledge with non-participants, which will most likely result in an 
underestimation of the effect size.  Lastly, since there was no individual data available, school 
addresses were used as a proxy for the adolescent’s neighborhood assignment. This may have 
bias toward or away from the null hypothesis. It is important to note that most NYC students 
attended schools in their neighborhood or close to their home (approximately 30 minutes from 
their residence).[197] Bronx, Queens, and Brooklyn also have zoned high schools, which 
signified that the school admitted students that live in the neighborhood. Staten Island had only 
zoned high schools. NYC students that were not selected through school choice attend a zoned 
schools.F[197] We assumed that most students attended a high school in their neighborhood. The 
results of the study are discussed in the subsequent chapter. 
                                                            
F Under school choice, NYC eighth graders select and rank up to 12 high schools from the 
Directory of NYC Public High Schools. The majority of students (77 %) are matched to one of 
their top 3 school choices.  
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6. CHAPTER 4 RESULTS 
This chapter contains the results for the following study aims: 
Aim I: Evaluate the impact of SBHC RHP’s policies on reproductive health outcomes for 
adolescents using a social-ecological model.  
• Did the expected mean change in adolescent STIs (chlamydia and gonorrhea) and birth 
rates pre- and post-SBHC RHP produce a difference in SBHC versus non-SBHC 
neighborhoods? 
Aim II: Evaluate the impact of SBHC RHP’s policies regarding reproductive health access on 
high school dropout using a social-ecological model. 
• Did the expected mean change in dropout rate pre- and post-SBHC RHP produce a 
difference in high schools with SBHCs versus high schools without SBHCs? 
Data analyzed with IBM SPSS Statistics Version 25 and StataIC Version 16. 
Chlamydia Rates Descriptive Analysis 
 For 2005, 2006, 2007, 2011, and 2012 there were 77,531 reported cases of chlamydia 
among 15- to 19-year-old NYC residents. However, only 34,472 cases (44%) included recorded 
race or ethnicity. The case distribution by race or ethnicity was White (2.26%), Black (62.56%), 
Latino (33.17%), and Asian (2.01%). The case distribution was not proportional to the NYC 
adolescent population, which was White (25.78%), Black (26.1%), Latino (34.14%), and Asian 
(10.7%) during this study period.[198] There were 23 neighborhoods classified with SBHCs, 
which included Manhattan (7), Bronx (6), Brooklyn (6), Queens (3), and Staten Island (1) 
community districts.  These neighborhoods included 39 SBHCs, which served 91 high schools. 
There were 19 neighborhoods classified without SBHCs, which included Manhattan (3), Bronx 
(1), Brooklyn (5), Queens (7), and Staten Island (3) community districts. The covariate, poverty 
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means are shown in Table 4.1. The chlamydia rate was the number of chlamydia cases per year 
per 100,000 for 15-to-19-year-olds. Chlamydia rate means were arranged by SBHC 
neighborhood status, as well as intervention status (pre-SBHC RHP and post-SBHC RHP), as 
depicted in Table 4.2 and by race/ethnicity, as shown in Table 4.3.  
Table 6.1 Aim I Poverty Mean Differences for UHF Neighborhoods 
SBHC Status Time Period Poverty SD 
Non-SBHC 
Neighborhood 
Pre-Intervention  18.39  11.16 
Post-Intervention  20.07  12.04 
SBHC 
Neighborhood 
Pre-Intervention  30.64  16.07 
Post-Intervention  32.30  15.59 
 
Table 6.2 NYC Adolescent Chlamydia Rate Mean Differences Intervention Effects Across Time 







95% Confidence Interval 
Lower Bound Upper Bound 
Non-SBHC 
Neighborhood 
Pre-Intervention 1644.81 371.14 906.21 2383.4 
Post-Intervention 2236.36 371.14 1497.76 2974.95 
SBHC 
Neighborhood 
Pre-Intervention 2567.9 337.33 1896.6 3239.23 
Post-Intervention 3728.51 337.33 3057.23 4399.81 
 
Table 6.3 NYC Adolescent Chlamydia Rate Mean Differences Intervention Effects Across Time by 
Race/Ethnicity 
SBHC Status TimePeriod Race Chlamydia Rate Mean (per 100,000) 
Std. 
Error 
95% Confidence Interval 





Asian 597.51 222.62 157.87 1037.15 
White 104.45 222.62 -335.19 544.09 
Black 4520.35 948.06 2648.02 6392.69 
Latino 1076.7 218.8 644.6 1508.8 
Post 
Intervention 
Asian 167.22 222.62 -272.43 606.86 
White 175.1 222.62 -264.54 614.74 
Black 4239.38 948.06 2367.04 6111.71 





Asian 1131.99 202.33 732.4 1531.58 
White 334.54 202.33 -65.05 734.13 
Black 2423.34 861.69 721.59 4125.1 
Latino 980.83 198.86 588.1 1373.57 
Post 
Intervention 
Asian 401.85 202.33 2.26 801.44 
White 873.69 202.33 474.11 1273.28 
Black 3827.69 861.69 2125.94 5529.44 
Latino 1560.96 198.86 1168.22 1953.69 
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Chlamydia Rates Parallel Trends 
 A graphical depiction of chlamydia rates by SBHC neighborhood status are shown in 
figures 4.1 through 4.5 to determine if the parallel trends assumption was met. The chlamydia 
rate was adjusted by the percent of children under 18 years old living in poverty in the 
neighborhood. The reference line for the implementation of the SBHC RHP was 2008, the year 
the program began through 2010. For all groups: NYC, White, Black, Latino, and Asian 
adolescents, the parallel trends assumption held during the study period.  Given the restricted 
timeframe tested, this would likely be the case. Since parallel trends assumption was met, it 
strengthens the study’s internal validity. 









































Figure 6.2  NYC White Adolescent Chlamydia Rate by SBHC Neighborhood Status Parallel Trends 
 






Figure 6.4 NYC Latino Adolescent Chlamydia Rate by SBHC Neighborhood Status Parallel Trends 
 
























Chlamydia Rates Inferential Analysis 
We conducted one-way ANOVA to analyze the differences among group means for NYC 
adolescent chlamydia rates, and it was statistically significant (F (4,79) = 13.48, p < .00), as 
shown in Table 4.4. The regression model was Y (Chlamydia Rate) = β0 + β1*[TimePeriod] + 
β2*[SBHC Status] + β3*[TimePeriod*SBHCStatus] + β4*[Poverty] + ε.  The first model 
included all NYC adolescents to examine the DID effect of SBHC RHP. The results of the 
regression model are depicted in Table 4.5. Poverty was significantly associated with adolescent 
chlamydia rate at p<.01. The treatment group-specific effect, which was the average permanent 
differences between SBHC and non-SBHC neighborhoods, was not significant at p=.66. The 
DID estimate for all NYC adolescents was 569.59, suggesting that the intervention led to higher 
chlamydia rates among SBHCs than non-SBHCs neighborhood. SBHC neighborhood’s pre-
intervention chlamydia rate mean was 2,567.90 and increased to 3,728.51 post-intervention. In 
comparison, non-SBHC neighborhood’s pre-intervention chlamydia rate mean was 1,644.81and 
increased to 2,236.36 post-intervention. However, the DID estimate was not significant at p=.35.  
Table 6.4 Differences Intervention Effect Model Fit for NYC Adolescent Chlamydia Rates 
  Sum of Squares Df Mean Square F P 
Regression 104880360 4 26220090 13.48 .00b 
Residual 153655340 79 1945004     
Total 258535700 83       
a. Dependent Variable: Chlamydia Rates 
b. Predictors: (Constant), DID estimate: Treatment by Time Interaction, 












Table 6.5 Difference in Differences Results Intervention Effect: Regression Coefficients for NYC 
Adolescent Chlamydia Rates  
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 555.34 379.21   1.46 0.15 
SBHC Status 197.77 453.1 0.06 0.44 0.66 
TimePeriod 492.25 452.86 0.14 1.09 0.28 
Poverty 59.24 11.07 0.51 5.35 0 
DID estimate: Treatment by 
Time Interaction 569.59 611.45 0.15 0.93 0.35 
 
To analyze difference-in-difference-in-differences by racial group, we conducted one-
way ANOVA to investigate the differences among group means of adolescent chlamydia rates 
with White adolescents as the reference group.  All one-way ANOVA results were significant, as 
shown in Tables 4.6, 4.8, and 4.10. The regression model was Y (chlamydia rates) = β0 + 
β1*[TimePeriod] + β2*[SBHC Status] + β3*[TimePeriod*SBHC Status] + 
β4*[TimePeriod*Race] + β5*[ SBHC Status * Race] + β6*[TimePeriod*SBHCStatus*Race] 
+ β7*[Poverty] + β8*[Race] + ε. The results of the regression models are depicted in Tables 4.7, 
4.9, and 4.11. The coefficient for race was significant for Black and Latino adolescents; 
however, it was not for Asian adolescents. The finding in Table 4.7 and 4.9 suggested that the 
SBHC RHP decreased Black-White and Latino-White differences in chlamydia rates in SBHCs 
neighborhoods as compared to non-SBHCs neighborhoods.  However, the DID estimates were 
not statistically significant for either Black (p=.64) or Latinos (p=.89) adolescents. The finding in 
Table 4.11 suggests that the SBHC RHP increased Asian-White differences in chlamydia rates in 
SBHCs neighborhoods as compared to non-SBHCs neighborhoods.  However, the DID estimate 
was not statistically significant for Asian adolescents (p=.16), which signified that the expected 




Table 6.6 Difference in Differences Intervention and Race (White vs. Black) Effects Model Fit NYC 





Square F P 
 Regression 521407886.87 8 65175985.86 3.793 .000b 
 Residual 2732144977.89 159 17183301.75     
 Total 3253552864.76 167       
a. Dependent Variable: Chlamydia Rates 
b. Predictors: (Constant), Race by SBHC by Time Interaction, Poverty, TimePeriod, Race, SBHC Status, 
Race by SBHC Interaction, DID estimate: Treatment by Time Interaction, Race by Time Interaction 
 
Table 6.7 Difference in Differences Results Intervention and Race (White vs. Black) Effect: Regression 
Coefficient for NYC Adolescent Chlamydia Rates 
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 4466.51 1039.31   4.3 0 
 SBHC Status -2133.88 1316.78 -0.24 -1.62 0.11 
TimePeriod -287.28 1345.8 -0.03 -0.21 0.83 
Race -4415.9 1344.9 -0.5 -3.28 0 
Poverty  3 23.34 0.01 0.13 0.9 
 Treatment by Time Interaction 1687.24 1817.47 0.17 0.93 0.35 
Race by Time Interaction 351.63 1901.98 0.03 0.18 0.85 
Race by SBHC Interaction 2327.1 1817.41 0.24 1.28 0.2 
DID Effect: Race by SBHC by 
Time Interaction -1216.82 2570.2 -0.1 -0.47 0.64 
 
Table 6.8 Difference in Differences Intervention and Race (White vs. Latino) Effects Model Fit NYC 
Adolescent Chlamydia Rates 
Model  Sum of Squares Df Mean Square F P 
Regression 47604127.59 8 5950516 6.91 .000b 
Residual 136982824.3 159 861527.2     
Total 184586951.9 167       
a. Dependent Variable: Chlamydia Rate 
b. Predictors: (Constant), Race by SBHC by Time Interaction, Poverty, TimePeriod, Race, 
SBHC Status, Race by SBHC Interaction, DID estimate: Treatment by Time Interaction, Race 







Table 6.9 Difference in Differences Results Intervention and Race (White vs. Latino) Effect: Regression 
Coefficients for NYC Adolescent Chlamydia Rates 
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 781 232.72   3.36 0 
SBHC Status -298.35 294.85 -0.14 -1.01 0.31 
TimePeriod -1.63 301.34 0 -0.01 1 
Race -972.25 301.14 -0.46 -3.23 0 
Poverty  16.46 5.23 0.24 3.15 0 
 Treatment by Time Interaction 557.71 406.96 0.24 1.37 0.17 
Race by Time Interaction 37.69 425.88 0.02 0.09 0.93 
Race by SBHC Interaction 325.95 406.94 0.14 0.8 0.42 
DID Effect: Race by SBHC by Time 
Interaction -78.66 575.5 -0.03 -0.14 0.89 
 
Table 6.10 Difference in Differences Intervention and Race (White vs. Asian) Effects Model Fit NYC 
Adolescent Chlamydia Rates 
Model Sum of Squares Df Mean Square F P 
Regression 48155097.62 8 6019387 7.781 .000b 
Residual 123004994.5 159 773616.3     
Total 171160092.2 167       
a. Dependent Variable: Chlamydia Rate 
b. Predictors: (Constant), Race by SBHC by Time Interaction, Poverty, TimePeriod, Race, 
SBHC Status, Race by SBHC Interaction, DID estimate: Treatment by Time Interaction, Race 
by Time Interaction 
 
Table 6.11 Difference in Differences Results Intervention and Race (White vs. Asian) Effect: Regression 
Coefficients for NYC Adolescent Chlamydia Rates 
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 65.69 220.52   0.3 0.77 
SBHC Status 170.31 279.4 0.08 0.61 0.54 
TimePeriod -492.51 285.55 -0.24 -1.72 0.09 
Race -493.06 285.37 -0.24 -1.73 0.09 
Poverty  29.6 4.95 0.44 5.98 0 
 Treatment by Time Interaction -280.87 385.63 -0.12 -0.73 0.47 
Race by Time Interaction 500.95 403.57 0.21 1.24 0.22 
Race by SBHC Interaction -304.39 385.62 -0.13 -0.79 0.43 
DID Estimate: Race by SBHC by 
Time Interaction 768.35 545.35 0.26 1.41 0.16 
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Gonorrhea Rate Descriptive Analysis 
 Among 15- to 19-year-old NYC residents there were 13,961 reported cases of gonorrhea 
during 2005, 2006, 2007, 2011, and 2012. However, only 7,017 cases (50%) included recorded 
race or ethnicity. The race/ethnicity distribution was White (2.02%), Black (75.93%), Latino 
(20.17), and Asian (1.88%) and was also not proportional to the NYC adolescent 
population.[198] The neighborhood distribution was equivalent to the distribution for the 
chlamydia analysis. The covariate, poverty means are shown in Table 4.12. The gonorrhea rate 
was the number of gonorrhea cases per year per 100,000 for 15-to-19-year-olds. Gonorrhea rate 
mean by SBHC neighborhood status, as well as intervention status (pre-SBHC RHP and post-
SBHC RHP) are shown in Table 4.13 and by race/ethnicity as depicted in Table 4.14.  
Table 6.12 Aim I Poverty Mean Differences for UHF Neighborhoods  
SBHC Status Time Period Poverty SD 
Non-SBHC 
Neighborhood 
Pre-Intervention  18.39  11.16 
Post-Intervention  20.07  12.04 
SBHC 
Neighborhood 
Pre-Intervention  30.64  16.07 
Post-Intervention  32.30  15.59 
 
Table 6.13  NYC Adolescent Gonorrhea Rate Mean Differences Intervention Effects Across Time 






95% Confidence Interval 
Lower Bound Upper Bound 
Non-SBHC 
Neighborhood 
Pre-Intervention 273.06 139.07 -3.71 549.82 
Post Intervention 828.254 139.07 551.49 1105.015 
SBHC 
Neighborhood 
Pre-Intervention 407.503 126.40 155.96 659.05 











Table 6.14 NYC Adolescent Gonorrhea Rate Mean Differences Intervention Effects Across Time by Race 





95% Confidence Interval 






Asian 109.5 79.42 -47.35 266.35 
White 21.45 79.42 -135.4 178.29 
Black 840.85 172.56 500.05 1181.65 
Latino 135.91 63.59 10.33 261.49 
Post 
Intervention 
Asian 263.01 79.42 106.16 419.86 
White 160.66 79.42 3.82 317.51 
Black 812.38 172.56 471.58 1153.18 




Asian 355.15 72.18 212.59 497.71 
White 57.59 72.18 -84.97 200.14 
Black 571.61 156.84 261.86 881.35 
Latino 120.67 57.79 6.53 234.81 
Post 
Intervention 
Asian 238.96 72.18 96.4 381.51 
White 375.95 72.18 233.39 518.51 
Black 598.36 156.84 288.61 908.11 
Latino 369.5 57.79 255.36 483.64 
 
Gonorrhea Rate Parallel Trends  
We calculated gonorrhea rate parallel trends to ensure internal validity. The gonorrhea 
rate was adjusted by the percent of children under 18 years old living in poverty in the 
neighborhood to increase precision in estimating treatment effects. The reference line for the 
start of the SBHC RHP was 2008-2010. The parallel trend assumption was met for all adolescent 









Figure 6.6 NYC Adolescent Gonorrhea Rate by SBHC Neighborhood Status Parallel Trend 
 
 




Figure 6.8 NYC Black Adolescent Gonorrhea Rate by SBHC Neighborhood Status Parallel Trends 
 
 




























Figure 6.10 NYC Asian Adolescent Gonorrhea Rate by SBHC Neighborhood Status Parallel Trends 
 
Gonorrhea Rate Inferential Analysis 
We conducted one-way ANOVA to analyze the differences among group means for NYC 
adolescent gonorrhea rates, and it was statistically significant (F (4,79) = 17.91, p < .00) as 
shown in Table 4.15. The results of the regression model are depicted in Table 4.16. The 
treatment group-specific effect was not significant at p=.63. TimePeriod coefficient, which 
reflected the effect of the passage of time in the absence of the actual intervention, was 
significant. The DID coefficient estimate for all adolescents was 426.45 suggesting that the 
intervention increased gonorrhea rates in SBHCs compared to non-SBHCs neighborhoods. It 
approached significance at p=.08.  
Table 6.15  Difference in Differences Intervention Effect Model Fit for NYC Adolescent Gonorrhea 
Rates 
Model Sum of Squares Df Mean Square F P 
Regression 21840169 4 5460042 17.91 .000b 
Residual 24078530 79 304791.5     
Total 45918699 83       
a. Dependent Variable: Gonorrhea Rates 
b. Predictors: (Constant), DID estimate: Treatment by Time Interaction, 


























Table 6.16 Difference in Differences Results Intervention Effect: Regression Coefficients for NYC 





T P B 
Std. 
Error Beta 
(Constant) -63.58 150.12   -0.42 0.67 
SBHC Status -89.67 179.364 -0.06 -0.5 0.62 
TimePeriod 524.52 179.269 0.36 2.926 0.004 
Poverty  18.3 4.381 0.37 4.178 0 
DID estimate: 
Treatment by Time 
Interaction 426.45 242.05 0.26 1.762 0.08 
 
We conducted one-way ANOVA to investigate the race/ethnicity differences among 
group means of adolescent gonorrhea rates with White adolescents as the reference group.  All 
one-way ANOVA results were significant as shown in Tables 4.17, 4.19, and 4.21. The 
regression model was Y (gonorrhea rates) = β0 + β1*[TimePeriod] + β2*[SBHC Status] 
+ β3*[TimePeriod*SBHCStatus] + β4*[Poverty] + ε. The results of the regression models are 
depicted in Tables 4.18, 4.20, and 4.22. The coefficient for race was significant for Black 
adolescents; however, it was not for Latino and Asian adolescents. The finding in Table 4.18 and 
4.20 suggested that the SBHC RHP increased Black-White and Latino-White differences in 
gonorrhea rates in SBHCs neighborhoods as compared to non-SBHCs neighborhoods.  However, 
the DID estimates were not statistically significant for either Black (p=.79). or Latinos (p=.72) 
adolescents. SBHC RHP increased Asian-White differences in gonorrhea rates in SBHCs 
neighborhoods as compared to non-SBHCs neighborhoods as shown in Table 4.22.  Gonorrhea 
rate increased at a greater rate for White adolescents than Asian adolescents in SBHC 
neighborhoods than non-SBHC neighborhoods as shown in figures 4.11 and 4.12.  The DID 




Table 6.17  Difference in Differences Intervention Effect by Race (White vs. Black Model Fit for NYC 
Adolescent Gonorrhea Rates 
Model Sum of Squares Df Mean Square F P 
Regression 15033459.4 8 1879182 3.31 0.002 
Residual 90396824.6 159 568533.5     
Total 105430284 167       
a. Dependent Variable: Gonorrhea Rates 
b. Predictors: (Constant), DID Estimate: Race by SBHC by Time Interaction, Poverty, Time 
Period, Race,  SBHC Status, Race by SBHC Interaction,  Treatment by Time Interaction, Race 
by Time Interaction 
 
Table 6.18 Difference in Differences Results Intervention Effect by Race (White vs. Black): Regression 





T P B 
Std. 
Error Beta 
(Constant) 876.04 188.02   4.66 0 
 SBHC Status -244.67 239.35 -0.15 -1.02 0.31 
Time Period -23.42 244.86 -0.01 -0.1 0.92 
Race -819.4 244.63 -0.52 -3.35 0 
Poverty  -2.06 4.31 -0.04 -0.48 0.63 
 Treatment by Time 
Interaction 49.32 330.81 0.03 0.15 0.88 
Race by Time Interaction 167.68 345.96 0.09 0.48 0.63 
Race by SBHC Interaction 305.38 330.58 0.17 0.92 0.36 
DID Estimate: Race by 
SBHC by Time Interaction 123.92 467.51 0.05 0.27 0.79 
 
Table 6.19 Difference in Differences Intervention Effect by Race (White vs. Latino) Model Fit for NYC 
Adolescent Gonorrhea Rates 
Model Sum of Squares Df Mean Square F P 
Regression 2888277 8 361034.6 4.71 0.00001 
Residual 12177022 159 76585.05     
Total 15065299 167       
a. Dependent Variable: Gonorrhea Rates 
b. Predictors: (Constant), DID Estimate: Race by SBHC by Time 
Interaction, Poverty, Time Period, Race, SBHC Status, Race by SBHC 





Table 6.20 Difference in Differences Results Intervention Effect by Race (White vs. Latino): Regression 





Coefficients T P 
B Std. Error Beta 
(Constant) 102.81 69.01   1.49 0.14 
 SBHC Status -38.37 87.85 -0.06 -0.4 0.66 
Time Period 126.36 89.87 0.21 1.41 0.16 
Race -114.5 89.79 -0.19 -1.3 0.2 
Poverty  1.94 1.58 0.09 1.22 0.22 
 Treatment by Time Interaction 123.28 121.42 0.18 1.02 0.31 
Race by Time Interaction 8.11 126.98 0.01 0.06 0.95 
Race by SBHC Interaction 51.38 121.33 0.08 0.42 0.67 
DID Estimate: Race by SBHC by Time 
Interaction 61.42 171.59 0.07 0.36 0.72 
 
Table 6.21 Difference in Differences Intervention Effect by Race (White vs. Asian) Model Fit for NYC 
Adolescent Gonorrhea Rates 
Model Sum of Squares Df Mean Square F P 
Regression 3601784.62 8 450223.1 3.932 .000b 
Residual 18204585.6 159 114494.2     
Total 21806370.2 167       
a. Dependent Variable: Gonorrhea Rates 
b. Predictors: (Constant), DID Estimate: Race by SBHC by Time Interaction, Poverty, 
Time Period, Race, SBHC Status, Race by SBHC Interaction, Treatment by Time 
Interaction, Race by Time Interaction 
 
Table 6.22 Difference in Differences Results Intervention Effect by Race (White vs. Asian): Regression 
Coefficients for NYC Adolescent Gonorrhea Rates 
Model 
Unstandardized Coefficients Standardized Coefficients T P 
B Std. Error Beta 
(Constant) 13.249 84.374   0.157 0.875 
 SBHC Status 178.413 107.412 0.246 1.661 0.099 
Time Period 139.706 109.884 0.194 1.271 0.205 
Race -88.055 109.782 -0.122 -0.802 0.424 
Poverty  5.629 1.934 0.227 2.911 0.004 
Treatment by Time 
Interaction -253.546 148.455 -0.314 -1.708 0.09 
Race by Time Interaction -14.291 155.255 -0.017 -0.092 0.927 
Race by SBHC Interaction -209.511 148.351 -0.259 -1.412 0.16 
DID Estimate: Race by 





Figure 6.11 Pre and Post Intervention Estimated Marginal Means of White and Asian Adolescents 
Gonorrhea Rates in SBHC Neighborhoods 
 
Figure 6.12 Pre and Post Intervention Estimated Marginal Means of White and Asian Adolescents 




Birth Rate Descriptive Analysis 
For the study period 2005 through 2013, there were 65,815 live births among 15 to 19-
year-old NYC residents. Analysis by race/ethnicity was not completed due to insufficient data at 
the neighborhood level. There were 29 neighborhoods classified with SBHCs, which included 
Manhattan (9), Bronx (6), Brooklyn (6), Queens (7), and Staten Island (1) community districts.  
These neighborhoods included 39 SBHCs, which served 91 high schools. There were 30 
neighborhoods classified without SBHCs, which included Manhattan (3), Bronx (6), Brooklyn 
(12), Queens (7), and Staten Island (2) community districts. The covariate, poverty means are 
shown in Table 4.23. The birth rate was the number of live births per year per 1,000 for 15-to-
19-year-olds. Birth rate means by SBHC neighborhood status, and intervention status (pre-SBHC 
RHP and post-SBHC RHP) are shown in Table 4.24. 
Table 6.23 Aim I Poverty Variable Mean Differences for CD Neighborhoods 
SBHC Status Time Period Poverty SD 
Non-SBHC 
Neighborhood 
Pre-Intervention  23.96  13.38 
Post-
Intervention  26.52  13.78 
SBHC 
Neighborhood 
Pre-Intervention  29.99  15.74 
Post-
Intervention  31.73  15.16 
 
Table 6.24 NYC Adolescent Birth Rate Mean Differences Intervention Effects Across Time 






95% Confidence Interval 
Lower Bound Upper Bound 
Non-SBHC Pre-Intervention 28.13 2.73 22.72 33.54 
Neighborhood Post-Intervention 21.01 2.73 15.6 26.43 
SBHC Pre-Intervention 34.36 2.78 28.85 39.86 
Neighborhood Post-Intervention 24.43 2.78 18.93 29.94 
 
Birth Rate Parallel Trend 
 Before conducting inferential analysis, we graphed the poverty-adjusted adolescent birth 
rate pre- and post-SBHC RHP’s implementation. Data from 2003 and 2004 were included to 
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permit the comparison among neighborhoods. The reference line at 2008 depicted the beginning 
of SBHC RPH. The parallel trend assumption was not violated, as shown in figure 4.13.  
Figure 6.13 Parallel Trends for NYC Adolescent Birth Rate by SBHC Neighborhood Status 
 
Birth Rate Inferential Analysis 
 We conducted one-way ANOVA to analyze the differences among group means for NYC 
adolescent birth rates, and it was statistically significant (F (4,113) = 76.88, p < .00), as shown in 
Table 4.25. The Birth Rate regression model was Y (Birth Rate) = β0 + β1*[Time Period] + 
β2*[SBHC Status] + β3*[TimePeriod*SBHCStatus] + β4*[Poverty]+ ε.  The DID coefficient 
estimate was -2.12.  This finding suggests that SBHC RHP decreased birth rates among SBHCs 
neighborhoods. However, the finding was not statistically significant (p=.49), as seen in Table 
4.26.  The Time Period coefficient estimate was the expected mean change in birth rate from 
before to after the onset of the intervention among the control group. It reflected the effect of the 
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passage of time in the absence of the SBHC RHP. The Time Period coefficient -9.28 was 
significant at p<.01. The Poverty coefficient .85 was also at p<.01. 
Table 6.25 Difference in Differences Intervention Effect Model Fit for NYC Adolescent Birth Rates 
Model Sum of Squares df Mean Square F P 
1 
Regression 20784.08 4 5196.02 76.88 0.00001 
Residual 7637.06 113 67.58     
Total 28421.13 117       
a. Dependent Variable: Teen Birth Rate 
b. Predictors: (Constant), DID estimate: SBHC by Time Interaction, Poverty, 
Time Period, SBHC Status 
 
Table 6.26 Difference in Differences Results Intervention Effect: Regression Coefficients for NYC 
Adolescent Birth Rates 
Model 
Unstandardized Coefficients Standardized Coefficients T P 
B Std. Error Beta 
(Constant) 7.81 1.95   4 0 
SBHC Status 1.12 2.16 0.04 0.52 0.61 
Time Period -9.28 2.13 -0.3 -4.36 0 
Poverty  0.85 0.05 0.81 16.28 0 
DID estimate: Treatment 
by Time Interaction -2.12 3.03 -0.06 -0.7 0.49 
 
High School Drop Out Rate Descriptive Analysis 
 The study included 140 public high schools. There were 74 SBHC high schools from 
Manhattan (22), Bronx (31), Brooklyn (12), Queens (8), and Staten Island (1) and 66 non-SBHC 
high schools from Manhattan (23), Bronx (10), Brooklyn (16), Queens (15), and Staten Island 
(2). We excluded thirty-nine schools because they were either missing baseline or post-
intervention data. A full listing of the high schools included and excluded is available in the 
appendix Tables 6.6 and 6.7. Environment, performance, progress, poverty, and dropout means 
by SBHC neighborhood, and intervention status are shown in Tables 4.27 and Table 4.28. 




Table 6.27 Aim II Independent Variables Mean Differences  
  Environment Performance Progress Poverty 
SBHC Status Mean SD Mean SD Mean SD Mean SD 
No 
SBHC 
Pre-Intervention 8.27 2.81 15.03 4.88 33.79 9.85 26.98 12.77 
Post-Intervention 8.82 2.56 12.12 3.20 31.69 7.94 25.40 15.22 
SBHC 
Pre-Intervention 8.43 2.43 15.42 4.89 34.35 7.95 30.69 15.82 
Post-Intervention 8.37 2.33 12.33 2.92 30.70 8.30 33.47 16.25 
 
Table 6.28 High School Dropout Rate Mean Differences Intervention Effects Across Time 
SBHC 





95% Confidence Interval 
Lower Bound Upper Bound 
No 
SBHC 
Pre-Intervention 10.84 0.79 9.29 12.4 
Post-Intervention 10.2 0.79 8.65 11.75 
SBHC 
Pre-Intervention 10.03 0.74 8.57 11.5 
Post-Intervention 10.22 0.74 8.76 11.69 
 
Table 6.29 High School Dropout Rate by Gender Mean Differences Intervention Effects Across Time 















Male 12.12 0.83 10.48 13.76 
Female 9 0.83 7.37 10.63 
Post-Intervention 
Male 11.08 0.83 9.44 12.72 
Female 8.08 0.83 6.44 9.72 
SBHC 
Pre-Intervention 
Male 10.99 0.78 9.45 12.52 
Female 8.32 0.78 6.79 9.86 
Post-Intervention 
Male 10.95 0.78 9.41 12.48 









Table 6.30 High School Dropout Rate by Race Mean Differences Intervention Effects Across Time 
SBHC 
Status Time Period Race Mean 
Std. 
Error 
95% Confidence Interval 





White 10.99 1.47 8.06 13.92 
Asian 6.92 0.97 4.99 8.85 
Black 10.39 0.86 8.69 12.09 
Latino 12.83 0.99 10.88 14.78 
Post-
Intervention 
White 7.95 1.47 5.02 10.88 
Asian 5.89 0.97 3.96 7.82 
Black 9.8 0.86 8.1 11.5 




White 7.18 2.5 2.19 12.16 
Asian 5.9 1.51 2.9 8.9 
Black 9.76 0.81 8.17 11.34 
Latino 10.86 0.95 9 12.73 
Post-
Intervention 
White 10.24 2.5 5.25 15.22 
Asian 4.02 1.51 1.02 7.02 
Black 9.44 0.81 7.85 11.03 
Latino 12.32 0.95 10.45 14.18 
 
High School Dropout Rate Parallel Trends 
Parallel trends are an important component of DID analysis. The dropout rate was 
adjusted by the following covariates: poverty, performance, progress, and environment. The 
reference line was 2008 through 2010 for the SBHC RHP implementation period. The parallel 
trends assumption did not hold for: all students, female, male, White, Black, and Latino students 
as shown in figures 4.14 through 4.19. The parallel trends assumption held for Asian students as 








Figure 6.14 High School Dropout Rate by SBHC Status Parallel Trends 
 
 






Figure 6.16 Male High School Dropout Rate by SBHC Status Parallel Trends 
 
 






Figure 6.18 Black Students High School Dropout Rate by SBHC Status Parallel Trends 
 
 































Figure 6.20 Asian Students Dropout Rate by SBHC Status Parallel Trends 
 
Dropout Rate Inferential Analysis 
We conducted one-way ANOVA to analyze the differences among group means for 
dropout rates, and it was statistically significant (F (7, 272) = 12.80, p < .00), as shown in Table 
4.31. The regression model was Y (Dropout Rate) = β0 + β1*[Time Period] + β2*[SBHC Status] 
+ β3*[TimePeriod*SBHCStatus] + β4*[Poverty]+ β5*[Environment] + β6*[Performance] + 
β7*[Progress] + ε. The DID coefficient estimate for the full model, which included 140 high 
schools was .201. This finding suggested that the intervention led to an increase in dropout rates 
among SBHCs than non-SBHCs schools. However, the finding was not statistically significant 
(p=.882) as seen in Table 4.29.  The Time Period coefficient estimate was the expected mean 
change in dropout rate from before to after the onset of the SBHC RHP among the control group. 
It reflected the effect of time in the absence of the SBHC RHP. The Time Period coefficient -
2.186 was significant at p<.05 as shown in Table 4.32. The coefficient for performance, which 
measured the students’ academic performance, was significant at p<.01. Progress coefficient, 
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which measured the school’s progress toward the graduation of their students, was also 
significant p<.01. The poverty coefficient, which measured the percent of children and 
adolescents that live in poverty, was significant at p<.01. 
Table 6.31 Difference in Differences Intervention Effect Model Fit: High School Dropout Rate 
  Sum of Squares Df Mean Square F P 
Regression 2810.40 7 401.49 12.80 .000b 
Residual 8529.85 272 31.36     
Total 11340.25 279       
a. Dependent Variable: HS Dropout 
b. Predictors: (Constant), DID estimate: SBHC by Time Interaction, 
Environment, Poverty, Performance, SBHC, Progress, Time Period 
 
Table 6.32 Difference in Differences Results Intervention Effect: Regression Coefficients for High 
School Dropout Rate 
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 21.85 1.79   12.21 0 
SBHC -0.77 0.95 -0.06 -0.81 0.42 
Time Period -2.19 1.03 -0.17 -2.13 0.03 
Environment -0.11 0.16 -0.04 -0.66 0.51 
Performance -0.49 0.10 -0.33 -4.71 0 
Progress -0.13 0.05 -0.18 -2.59 0.01 
Poverty 0.06 0.02 0.15 2.82 0.005 
DID estimate: Treatment 
by Time Interaction 0.20 1.35 0.01 0.15 0.88 
 
The one-way ANOVA results without the progress variable was statistically significant 
(F (6, 273) = 32.01, p < .00) as shown in Table 4.33. The regression model was Y (Dropout 
Rate) = β0 + β1*[Time Period] + β2*[SBHC Status] + β3*[TimePeriod*SBHCStatus] 
+ β4*[Poverty]+ β5*[Environment] + β6*[Performance] + ε. The DID coefficient was .27 and 
was not significant at p= .84 as seen in Table 4.34. Performance and poverty remained 
significant at p<.01. Environment approached significance with p=.09 when progress measure 




Table 6.33 Difference in Differences Intervention Effect Model Fit: High School Dropout Rate w/o 
Progress Variable 
  Sum of Squares df Mean Square F P 
Regression 2600.91 6 433.49 13.54 .000b 
Residual 8739.34 273 32.01     
Total 11340.25 279       
 
Table 6.34 Difference in Differences Results Intervention Effect: Regression Coefficients for High 





Coefficients T P 
B Std. Error Beta 
(Constant) 20.22 1.69   11.95 0 
SBHC STATUS -0.79 0.96 -0.06 -0.82 0.41 
Time Period -2.15 1.04 -0.17 -2.07 0.04 
Environment -0.26 0.15 -0.1 -1.73 0.09 
Performance -0.6 0.09 -0.41 -6.38 0 
Poverty 0.07 0.02 0.17 2.99 0 
DID estimate: Treatment 
by Time Interaction 0.28 1.36 0.02 0.2 0.84 
 
We conducted one-way ANOVA to investigate the gender differences among group 
means of dropout rates with female adolescents as the reference group, and it was statistically 
significant, as shown in Table 4.35.  The regression model comparing dropout rate by gender 
shared similar findings to the full high school population dropout model. The coefficients for 
performance, progress, and poverty were significant at p<.01 as shown in Table 4.36.  There 
were significant differences between female and male student dropout rate. The DID estimate, 
.03 suggests that the SBHC RHP increased Female-Male dropout rate difference in SBHC 
neighborhoods.  However, the finding was not statistically significant (p=.987), as shown in 





Table 6.35 Difference in Differences Intervention and Gender (Female vs. Male) Effects Model Fit: 
Dropout Rate 
Model Sum of Squares Df Mean Square F P 
Regression 6491.53 11 590.14 16.48 .000b 
Residual 19520.98 545 35.82     
Total 26012.51 556       
a. Dependent Variable: HS Dropout 
b. Predictors: (Constant), Gender by SBHC by Time Interaction, 
Environment, Poverty, gender, SBHC STATUS, Performance, Time 
Period, Progress, Gender by SBHC Interaction, DID estimate: Treatment 
by Time Interaction, Gender by Time Interaction 
 
Table 6.36 Difference in Differences Results Intervention and Gender (Female vs. Male) Effect: 
Regression Coefficients for Dropout Rate 
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 23.09 1.45   15.9 0 
SBHC STATUS -1.01 1.02 -0.07 -0.99 0.32 
Time Period -2.53 1.08 -0.19 -2.35 0.02 
Gender -3.06 1.05 -0.22 -2.93 0 
Environment -0.12 0.12 -0.04 -0.94 0.35 
Performance -0.49 0.08 -0.31 -6.22 0 
Progress -0.13 0.04 -0.16 -3.23 0 
Poverty 0.06 0.02 0.13 3.3 0 
DID estimate: 
Treatment by Time 
Interaction 
0.36 1.44 0.02 0.25 0.81 
Gender by Time 
Interaction 0.12 1.48 0.01 0.08 0.94 
Gender by SBHC 
Interaction 0.4 1.44 0.03 0.28 0.78 
Gender by SBHC by 
Time Interaction 0.033 2.033 0.002 0.016 0.987 
 
We conducted one-way ANOVA to investigate differences among group means of 
adolescent dropout rates by racial/ethnic group.  All one-way ANOVA results were significant, 
as shown in Tables 4.38, 4.40, 4.42, and 4.44. We did not complete difference in difference in 
differences to compare racial differences between groups. The number of high schools included 
in the DID regression model by racial/ethnic group is shown in Table 4.37. Regardless of 
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race/ethnicity, the DID coefficient estimate was not significant, as shown in Tables 4.39, 4.41, 
4.43, and 4.45. For White students only, the progress coefficient was significant at p<.05 refer to 
Table 4.39. For Asian students, the coefficient for environment (p=.06) and performance (p=.12) 
approached significance, as shown in Table 4.41. For Black students, the coefficients for 
performance (p<.01) and progress (p<.05) were significant, as depicted in Table 4.43. For Latino 
students, the coefficients for performance (p<.05) and poverty (p<.05) were significant, as 
depicted in Table 4.45.  





White 10 29 
Asian 12 29 
Black 61 70 
Latino 66 77 
 
Table 6.38 Difference in Differences Intervention Effect Model Fit: High School Dropout Rates among 
White Students 
Model Sum of Squares Df Mean Square F P 
Regression 1794.76 7 256.39 5.92 .000b 
Residual 3033.53 70 43.34     
Total 4828.29 77       
a. Dependent Variable: HS Dropout Whites 
b. Predictors: (Constant), DID estimate: Treatment by Time Interaction, Poverty, Progress, 
Time Period, Performance, Environment, SBHC vs Non-SBHC 
 
Table 6.39 Difference in Differences Results Intervention Effect: Regression Coefficients for High 





Coefficients T P 
B Std. Error Beta 
(Constant) 32.783 4.239   7.733 0 
SBHC Status -3.437 2.422 -0.191 -1.419 0.16 
Time Period -3.561 1.864 -0.226 -1.911 0.06 
Environment -0.476 0.378 -0.161 -1.258 0.213 
Performance -0.437 0.232 -0.227 -1.885 0.064 
Progress -0.351 0.143 -0.316 -2.452 0.017 
Poverty -0.013 0.073 -0.017 -0.174 0.863 
DID estimate: Treatment by Time 
Interaction 3.876 3.469 0.165 1.117 0.268 
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Table 6.40 Difference in Differences Intervention Effect Model Fit: High School Dropout Rates among 
Asian Students 
Model Sum of Squares Df 
Mean 
Square F P 
Regression 387.24 7 55.32 2.26 .039b 
Residual 1811.76 74 24.48     
Total 2199 81       
 
Table 6.41 Difference in Differences Results Intervention Effect: Regression Coefficients for High 





Coefficients T P 
B Std. Error Beta 
(Constant) 12.21 2.8   4.36 0 
SBHC Status -0.86 1.71 -0.08 -0.5 0.62 
Time Period -1.16 1.38 -0.11 -0.84 0.4 
Environment -0.51 0.27 -0.27 -1.9 0.06 
Performance -0.28 0.18 -0.22 -1.56 0.12 
Progress 0.04 0.11 0.06 0.37 0.72 
Poverty 0.06 0.05 0.13 1.12 0.27 
DID estimate: Treatment by 
Time Interaction -2.11 2.45 -0.14 -0.86 0.39 
 
Table 6.42 Difference in Differences Intervention Effect Model Fit: High School Dropout Rates among 
Black Students 
Model Sum of Squares Df 
Mean 
Square F P 
Regression 2541.68 7 363.1 10.013 .000b 
Residual 9210.57 254 36.26     











Table 6.43 Difference in Differences Results Intervention Effect: Regression Coefficients for High 
School Rates among Black Students 
Model Unstandardized Coefficients 
Standardized 
Coefficients T P 
  B Std. Error Beta 
(Constant) 23.359 2.055   11.368 0 
SBHC vs Non-SBHC -0.2 1.061 -0.015 -0.188 0.851 
Time Period -1.981 1.142 -0.148 -1.734 0.084 
Environment -0.209 0.181 -0.075 -1.151 0.251 
Performance -0.516 0.117 -0.317 -4.41 0 
Progress -0.14 0.06 -0.167 -2.346 0.02 
Poverty 0.026 0.025 0.061 1.05 0.295 
DID estimate: Treatment by 
Time Interaction -0.32 1.5 -0.021 -0.213 0.831 
 
Table 6.44  Difference in Differences Intervention Effect Model Fit: High School Dropout Rates among 
Latino Students 
  Sum of Squares Df 
Mean 
Square F P 
Regression 3103.85 7 443.41 8.67 .000b 
Residual 13090.71 256 51.14     
Total 16194.56 263       
 
Table 6.45 Difference in Differences Results Intervention Effect: Regression Coefficients for High 





t P B 
Std. 
Error Beta 
(Constant) 23.57 2.36   9.97 0 
SBHC vs Non-SBHC -1.95 1.26 -0.12 -1.56 0.12 
Time Period -2.06 1.35 -0.13 -1.53 0.13 
Environment -0.14 0.21 -0.04 -0.65 0.52 
Performance -0.65 0.14 -0.35 -4.76 0 
Progress -0.05 0.07 -0.06 -0.76 0.45 
Poverty 0.07 0.03 0.13 2.27 0.02 
DID estimate: Treatment by 







7. CHAPTER 5 DISCUSSION AND CONCLUSION 
Policies that supported healthy adolescent development were a public health priority. The 
School-Based Health Center Reproductive Health Project (SBHC RHP) provided accessible, 
confidential, and effective sexual and reproductive health care. SBHC providers played a critical 
role in counseling adolescents on contraception, pregnancy prevention, and family planning. 
Equally important, adolescents trusted SBHC providers with their care. Adolescents, particularly 
females adolescents, were more likely to use SBHCs for reproductive and STI services.[108, 
146] National professional organizations  (e.g., Society for Adolescent Health and Medicine) 
recommended counseling adolescents regarding reproductive and sexual health care because 
sexual behaviors change during adolescence, and these behaviors have long-term social and 
health consequences. They also recommended confidential services and private time for 
adolescents. SBHC RHP provided this environment promoting adolescent reproductive 
autonomy. 
Study Findings 
This study used a Difference in Differences (DID) regression model to evaluate SBHC 
RHP’s impact on STI rates. SBHCs offered adolescents a regular source of care and promoted 
their right to confidentiality for reproductive and sexual health care. The trend in non-SBHC 
neighborhoods, therefore, approximated what would have happened in the SBHC neighborhoods 
in the absence of the SBHC RHP. Like previous studies, Black and Latino adolescents had a 
disproportionate share of the chlamydia and gonorrhea cases.[38] The percentage of children 
living in poverty was positively correlated with adolescent chlamydia and gonorrhea rates similar 
to other research findings, which found higher rates of STIs in low-income areas.[189] However, 
SBHC RHP did not statistically affect chlamydia rates in all adolescents and racial/ ethnic group 
comparisons. This was also true for gonorrhea rates, except for Asian and White adolescent 
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differences. SBHC RHP had a greater effect on White adolescents since gonorrhea rates 
increased at a higher rate as compared to Asian adolescents. This was contrary to the expected 
hypothesis, which was SBHC RHP would decrease STI rates over time. This may be due to an 
emphasis on hormonal contraceptive methods, which led to decreased condom use that protects 
against STIs. On the other hand, since STIs are asymptomatic and often go untreated, it may also 
be attributed to the fact that SBHC RHP increased STI testing and diagnosis and thereby 
increased STI rates. Further research is needed to explore SBHC RHP’s impact on STI rates. 
 This study also used a DID regression model to evaluate SBHC RHP’s impact on birth 
rates. Previous research found SBHC users were more likely to receive pregnancy prevention 
care and use a hormonal contraceptive method during their last sexual encounter.[108, 151] In 
accordance with U.S. trends, NYC adolescent birth rates significantly decreased between 2003 
and 2012 for both SBHC and non-SBHC neighborhoods.[13] The percentage of children living 
in poverty was also positively correlated with birth rates, which reflects previous findings that 
high-poverty communities have higher birth rates.[190] Nonetheless, the study did not support 
the hypothesis that SBHC RHP decreased adolescent birth rates in SBHC neighborhoods. This 
was may be due to several reasons. One, SBHC RHP was not an effective policy to improve 
adolescent birth rates. Two, adolescents were not restricted to one neighborhood, so SBHC RHP 
impacted adolescents in non-SBHC neighborhoods. Three, birth rate may not have been an 
appropriate proxy for pregnancy rate. Adolescents in non-SBHC neighborhoods may have had 
higher rates of abortion and therefore lower birth rates. It is noteworthy, that overall NYC 
adolescent pregnancy and abortion rates steadily decreased during this study period as depicted 
in figures 6.1 and 6.3.[49] However, if there were differential declines among SBHC and non-
SBHC neighborhood then it would have impacted the study’s internal validity. Four, NYC’s 
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investment in Reducing the Risk curriculum, Condom Availability Program, bus and subway 
ads, texting, and social media campaigns to promote pregnancy prevention and safer sex practice 
led to a saturation effect, thereby reducing SBHC RHP’s effect size. Additional research, 
including an alternative comparison group is needed.  
 Consistent with previous SBHC and education outcome studies, SBHC RHP did not 
decrease dropout rates in SBHC schools as hypothesized.[130, 147, 150] The percent of children 
living below the poverty line was positively correlated with dropout rates for all adolescents like 
previous research.[192, 193] Gender, school progress, and performance, in contrast, were 
negatively correlated with dropout rates for adolescents. NYC adolescent dropout rate began to 
decline in the SBHC pre-intervention group, which violated the parallel trends assumption and 
thereby weakened the internal validity of the DID analysis. Nonetheless, if the changes in 
dropout rates before and after SBHC RHP implementation period differ in the two groups, even 
if the two groups were on different paths beforehand, it lends some credibility to the notion that 
the intervention changed the trajectory of the SBHC group Overall, NYC's high school dropout 
rates also decreased as graduation rates improved. These improvements across the board biased 
the results toward the null hypothesis.  
The study found that SBHC RHP did not impact high school dropout rates when 
examined by racial/ethnic groups. Interestingly, covariates played a different role depending on 
the racial/ethnic group. For Asian students, school environment was negatively correlated with 
dropout rates. Other covariates: performance, progress, and poverty were not significant. By 
comparison, for Black students, performance and progress were negatively correlated with 
dropout rates. Poverty and environment measure were not significant for Black students. 
Meanwhile, for Latino students, poverty was positively correlated with dropout rates. 
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Performance was also negatively correlated to dropout rates for Latino students. Environment 
and progress were not significant factors. Further research is needed to explore these differences 
and the role SBHCs could play. 
Study Limitations 
The study did not have significant DID coefficient estimates with one exception. This 
may be attributed to several factors. One, SBHC RHP did not impact the study outcomes. SBHC 
RHP was insufficient to mitigate the barriers that adolescents in SBHCs neighborhoods faced, 
including income inequality, job insecurity and historic reproductive and academic injustice. 
Other factors (e.g., school engagement) were bigger drivers for dropping out of high school, and 
SBHC RHP did not address them. Two, there was an insufficient number of years or 
neighborhoods included in DID regression model. The introduction of CATCH limited the 
number of years we were able to include in the DID regression model analysis, thereby limiting 
the precision of DID coefficient estimates. Three, there were missing control variables (e.g. 
immigration status, neighborhood educational attainment), which biased the results toward the 
null hypothesis. Lastly, NYC’s comprehensive pregnancy prevention efforts decreased birth rates 
in both adolescent groups, thereby reducing SBHC RHP’s effect size. Given these limitations, an 
alternative comparison group should be considered in future studies.  
 Furthermore, there were data issues, including selection bias and spillover effects, which 
impacted the study’s internal validity. The study did not differentiate SBHC users and non-users, 
which will bias the effect toward the null hypothesis. Future studies should include data collected 
by SBHC RHP, which include number of reproductive health users, visits relative to SBHC 
enrollment and school demographics. We used SBHCs’ address as a proxy for students’ 
neighborhood, which had its limitations. This signified that students could belong to a different 
neighborhood from the SBHCs’ neighborhood and thereby bias the results. In addition, 
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adolescents were not restricted to a neighborhood and shared their knowledge with non-
participants, which most likely resulted in an underestimate of the effect size.  These data 
limitations impacted the study’s ability to establish causality. 
Future Direction 
Future research should incorporate some of the following methods to address challenges 
faced in this study. First, conduct a qualitative study to understand adolescents’ views and 
experience with SBHC RHP. Adolescents are the primary stakeholders and in the best position to 
inform us if SBHC RHP met its objective. Qualitative research may also help identify why some 
adolescents do not use SBHC RHP services. This is a growing research area that needs further 
exploration. Second, interview SBHC providers to learn what is and isn’t working with SBHC 
RHP. This research may provide insight into the success of the policy framework. Third it is 
critical to compare SBHC users and non-users as well as to another comparison group since there 
were characteristics that differentiate these groups instead of the intervention.[104, 151] Fourth, 
use statistical methods such as propensity score matching to estimate the effect of a policy by 
accounting for the covariates that predict receiving the intervention.[151] Fifth, explore SBHC 
RHP’s mental health component and its impact on STI rates, pregnancy prevention, and family 
planning.  Finally, a better measure of SBHC’s effect on academic outcomes may be 
intermediary variables (e.g., grade promotion and discipline rates), since many external factors 
play a role in educational outcomes.[148, 153] Additional research is needed to study these 
intermediary variables further.  
Policy Implications 
 Brindis & Moore (2014) developed a framework to evaluate the outcomes of adolescent 
health policies at the state level. The conceptual framework proposed the mechanism policies use 
to reduce STIs and adolescent pregnancies. Particularly, the framework recognized that policies 
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addressing proximal and distal factors affect health outcomes and that monitoring and assessing 
these policies are as important as policy development. Utilizing the framework, policymakers 
create an evidence-based policy (e.g., resource allocation for adolescent family planning 
services) and then conduct analysis to determine its effectiveness. This study is the first to adopt 
the framework to assess adolescent health policies at the local government level.  
Based on study findings, policymakers should reassess SBHCs. NYC DOH invested 
significant public health dollars in SBHC RHP as a means to reduce STIs and pregnancies 
among adolescent and as a result improve school completion. However, this study found that the 
policy did not support these outcomes. Therefore, policymakers should refine SBHC RHP to 
improve their impact on NYC STIs, birth, and drop-out rates. School engagement and 
connectedness have been positively link with positive health and educational outcomes.[152] 
Consequently, policymakers should also consider the incorporation of youth activities (e.g. 
community health service or job placement) and a school engagement component in addition to 
sexual education and contraceptive access as means to improve SBHC RHP,  and thereby 
adolescent well-being.   
Conclusion 
Providing comprehensive sexual health education and services is important to adolescent 
development. The research on establishing SBHCs’ effectiveness in reproductive and academic 
outcomes has faced several challenges (e.g., selection bias) also encountered in this study. 
Qualitative and longitudinal quantitative research are needed to understand SBHC’s impact on 






Figure 8.1 NYC Adolescent (15-19-Year-Old) Pregnancy Rate, 2005-2015 
 
 












Table 8.1 Community District to United Health Fund Conversion 





UHF # UHF Zip Codes 
Staten 
Island 
1 10303, 10302, 10310, 10301 501 501 10303, 10302, 10310 
2 10306, 10314, 10304, 10305 502 502 10301, 10304, 10305 
3 10307, 10309, 10308, 10312 504 503 10314 
      504 10312, 10306, 10307, 10308, 10309 
  
Manhattan 
1 10004, 10005, 10006, 10280, 10007, 10013, 10038 310 310 10004, 10005, 10007, 10038, 10280, 10282 
2 10014, 10012 308 309 10002, 10003, 10009 
3 10002, 10009, 10003 309 308 10012, 10013, 10014 
4 10011, 10001, 10018, 10036, 10019 306 307 10010, 10016, 10017, 10022 
5 10020 306 306 10011, 10001, 10018, 10036, 10019, 10020 
6 10010, 10016, 10017, 10022 307 305 10021, 10028, 10128 
7 10023, 10024 304 304 10023, 10024, 10025, 10069 
8 10021, 10028, 10128 305 303 10029, 10035 
9 10027, 10025, 10031 302 302 10026, 10027, 10030, 10037, 10039 
10 10039, 10030, 10026, 10027 302 301 10031, 10032, 10033, 10034, 10040 
11 10029, 10035, 10037 303     





1 11222, 11211, 11206 201 201 11211, 11222 
2 11251, 11201, 11205 202 202 11201, 11205, 11215, 11217, 11231 
3 11213, 11216, 11233 203 203 11212, 11213, 11216, 11233, 11238 
4 11237, 11221 211 204 11207, 11208 
5 11207, 11208, 11239 204 205 11220, 11232 
6 11215, 11217, 11231  202 206 11204, 11218, 11219, 11230 
7 11232, 11220 205 207 11203, 11210, 11225, 11226 
8 11238 203 208 11234, 11236, 11239 
9 11225 207 209 11209, 11214, 11228 
10 11209, 11228 209 210 11223, 11224, 11229, 11235 
11 11214 209 211 11206, 11221, 11237 
12 11204, 11219 206     
13 11224 210     
14 11218, 11230 206     
15 11235, 11229, 11223 210     
16 11212 203     
17 11226, 11203 207     
18 11210, 11234, 11236,  208     
  
Bronx 
1 10454, 10455 107 101 10463, 10471 
2 10459, 10474 107 102 10466, 10469, 10470, 10475 
3 10456 106 103 10458, 10467, 10468 
4 10451, 10452 106 104 10461, 10462, 10464, 10465, 10472, 10473 
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5 10453 105 105 10453, 10457, 10460 
6 10457, 10458, 10460 105 106 10451, 10452, 10456 
7 10468 103 107 10454, 10455, 10459, 10474 
8 10471, 10463 101     
9 10472, 10473 104     
10 10464, 10465, 10475 104     
11 10469, 10461, 10462 104     
12 10466, 10467, 10470 102     
  
Queens 
1 11102, 11103, 11105, 11106 401 401 11101, 11102, 11103, 11104, 11105, 11106, 11109 
2 11109, 11001, 11104, 11377 401 402 11368, 11369, 11370, 11372, 11373, 11377, 11378 
3 11369, 11370 402 403 11354, 11355, 11356, 11357, 11358, 11359, 11360 
4 11368, 11372, 11373 402 404 11361, 11364, 11362, 11363 
5 11385, 11378, 11379 405 405 11374, 11375, 11379, 11385 
6 11374, 11375 405 406 11357, 11366, 11365 
7 11359, 11360, 11358, 11357, 11356, 11355, 11354,  403 407 
11414, 11415, 11416, 11417, 11418, 11419, 
11420, 11421 
8 11367, 11366, 11365 406 408 11412, 11423, 11430, 11432, 11433, 11434, 11435, 11436 
104 
 
9 11418, 11421, 11415, 11416, 11419 407 409 11001, 11004, 11005, 11040, 11411, 11413, 11422, 11426, 11427, 11428, 11429 
10 11414, 11417, 11420 407 410 11691, 11692, 11693, 11694, 11697 
11 11358, 11361, 11362, 11363, 11364 404     
12 11412, 11433, 11434, 11435, 11436 408     
13 11413, 11422, 11411, 11429, 11428, 11426, 11004, 11005 409     









Community District Name  
With SBHCs 
Bronx 1 Mott Haven 
Bronx 2 Hunts Point 
Bronx 3 Morrisania 
Bronx 6 East Tremont 
Bronx 7 Fordham 
Bronx 12 Williamsbridge 
Brooklyn 1 Williamsburg, Greenpoint 
Brooklyn 2 Fort Greene, Brooklyn Heights 
Brooklyn 3 Bedford Stuyvesant 
Brooklyn 5 East New York 
Brooklyn 9 Crown Heights South 
Brooklyn 14 Flatbush, Midwood 
Manhattan 4 Chelsea, Clinton 
Manhattan 5 Midtown Business District 
Manhattan 6 Murray Hill 
Manhattan 7 Upper West Side 
Manhattan 8 Upper East Side 
Manhattan 9 Manhattenville 
Manhattan 10 Central Harlem 
Manhattan 11 East Harlem 
Manhattan 12 Washington Heights 
Queens 1 Astoria, Long Island City 
Queens 2 Sunnyside, Woodside 
Queens 3 Jackson Heights 
Queens 5 Ridgewood, Glendale 
Queens 9 Woodhaven  
Queens 13 Queens Village 
Queens 14 The Rockaways 


















Name With No SBHCs 
Bronx 4 Concourse/Highbridge 
Bronx 5 University/Morris Heights 
Bronx 8 Riverdale 
Bronx 9 Unionport/Soundview 
Bronx 10 Throgs Neck 
Bronx 11 Pelham Parkway 
Brooklyn 4 Bushwick  
Brooklyn 6 Park Slope  
Brooklyn 7 Sunset Park  
Brooklyn 8 Crown Heights North 
Brooklyn 10 Bay Ridge  
Brooklyn 11 Bensonhurst  
Brooklyn 12 Borough Park  
Brooklyn 13 Coney Island 
Brooklyn 15 Sheepshead Bay 
Brooklyn 16 Brownsville  
Brooklyn 17 East Flatbush 
Brooklyn 18 Canarsie  
Manhattan 1 Battery Park, Tribeca  
Manhattan 2 Greewich Village, SOHO  
Manhattan 3 Lower East Side 
Queens 4 Elmhurst, Corona 
Queens 6 Rego Park, Forest Hills  
Queens 7 Flushing 
Queens 8 Fresh Meadows, Briarwood  
Queens 10 Howard Beach  
Queens 11 Bayside  
Queens 12 Jamaica, St. Albans  
Staten 
Island 1 Port Richmond  
Staten 















UHF Neighborhood Names                 
With SBHCs 
Bronx 102 Northeast Bronx 
Bronx 103 Fordham - Bronx Park 
Bronx 104 Pelham/Throgs Neck 
Bronx 106 High-Bridge-Morisania 
Bronx 107 Hunts Point-Mott Haven 
Brooklyn 201 Greenpoint 
Brooklyn 202 Downtown - Heights – Slope 
Brooklyn 204 East New York 
Brooklyn 205 Sunset Park 
Brooklyn 207 East Flatbush – Flatbush 
Brooklyn 211 Williamsburg – Bushwick 
Manhattan 301 Washington Heights – Inwood 
Manhattan 302 Central Harlem - Morningside Heights 
Manhattan 303 East Harlem 
Manhattan 304 Upper West Side 
Manhattan 305 Upper East Side 
Manhattan 307 Gramercy Park-Murray 
Manhattan 309 Union Square-Lower East Side 
Queens 401 Long Island City – Astoria 
Queens 409 Southeast Queens 
Queens 410 Rockaway 
Staten 























(UHF) -   
No 
SBHCs 
UHF Neighborhood Name               
with No SBHCs 
Bronx 101 Kingsbridge – Riverdale 
Bronx 105 Crotona-Tremont 
Brooklyn 203 Bedford Stuyvesant - Crown Heights 
Brooklyn 206 Borough Park 
Brooklyn 208 Canarsie – Flatlands 
Brooklyn 209 Bensonhurst - Bay Ridge 
Brooklyn 210 Coney Island - Sheepshead Bay 
Manhattan 306 Chelsea-Clinton 
Manhattan 308 Greenwich Village-Soho 
Manhattan 310 Lower Manhattan 
Queens 402 West Queens 
Queens 403 Flushing – Clearview 
Queens 404 Bayside-Littleneck 
Queens 405 Ridgewood-Forest Hills 
Queens 406 Fresh Meadows 
Queens 408 Jamaica 
Queens 407 Southwest Queens 
Staten Island 501 Port Richmond 
Staten Island 502 Stapleton St. George 























02M288 FOOD AND FINANCE HIGH SCHOOL High School No SBHC 
02M294 ESSEX STREET ACADEMY High School No SBHC 
02M296 HIGH SCHOOL OF HOSPITALITY MANAGEMENT High School No SBHC 
02M300 
URBAN ASSEMBLY SCHOOL OF DESIGN AND 
CONSTRUCTION, THE High School No SBHC 
02M303 FACING HISTORY SCHOOL, THE High School No SBHC 
02M305 
URBAN ASSEMBLY ACADEMY OF GOVERNMENT 
AND LAW, THE High School No SBHC 
02M308 LOWER MANHATTAN ARTS ACADEMY High School No SBHC 
02M316 
URBAN ASSEMBLY SCHOOL OF BUSINESS FOR 
YOUNG WOMEN, THE High School No SBHC 
02M418 MILLENNIUM HIGH SCHOOL High School No SBHC 
02M520 
MURRY BERGTRAUM HIGH SCHOOL FOR BUSINESS 
CAREERS High School No SBHC 
02M529 JACQUELINE KENNEDY ONASSIS HIGH SCHOOL High School No SBHC 
02M542 MANHATTAN BRIDGES HIGH SCHOOL High School No SBHC 
02M543 NEW DESIGN HIGH SCHOOL High School No SBHC 
02M545 
HIGH SCHOOL FOR DUAL LANGUAGE AND ASIAN 
STUDIES High School No SBHC 
02M550 
LIBERTY HIGH SCHOOL ACADEMY FOR 
NEWCOMERS 
Transfer 
School No SBHC 
02M560 HIGH SCHOOL M560 - CITY AS SCHOOL 
Transfer 
School No SBHC 
02M580 RICHARD R. GREEN HIGH SCHOOL OF TEACHING High School No SBHC 
02M600 HIGH SCHOOL OF FASHION INDUSTRIES, THE High School No SBHC 
02M625 HIGH SCHOOL OF GRAPHIC COMMUNICATION ARTS High School No SBHC 
02M630 ART AND DESIGN HIGH SCHOOL High School No SBHC 
03M415 
WADLEIGH SECONDARY SCHOOL FOR THE 
PERFORMING & VISUAL ARTS High School No SBHC 
03M860 
FREDERICK DOUGLASS ACADEMY II SECONDARY 
SCHOOL High School No SBHC 
06M552 
GREGORIO LUPERON HIGH SCHOOL FOR SCIENCE 
AND MATHEMATICS High School No SBHC 
08X305 
PABLO NERUDA ACADEMY FOR ARCHITECTURE 
AND WORLD STUDIES High School No SBHC 
08X377 BRONX COMMUNITY HIGH SCHOOL 
Transfer 
School No SBHC 
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08X452 BRONX GUILD High School No SBHC 
08X519 
FELISA RINCON DE GAUTIER INSTITUTE FOR LAW 
AND PUBLIC POLICY, THE High School No SBHC 
11X288 COLLEGIATE INSTITUTE FOR MATH AND SCIENCE High School No SBHC 
11X299 ASTOR COLLEGIATE ACADEMY High School No SBHC 
11X542 PELHAM PREPARATORY ACADEMY High School No SBHC 
12X248 METROPOLITAN HIGH SCHOOL, THE High School No SBHC 
12X278 PEACE AND DIVERSITY ACADEMY High School No SBHC 
12X684 WINGS ACADEMY High School No SBHC 
13K595 BEDFORD ACADEMY HIGH SCHOOL High School No SBHC 
14K610 AUTOMOTIVE HIGH SCHOOL High School No SBHC 
17K524 
INTERNATIONAL HIGH SCHOOL AT PROSPECT 
HEIGHTS High School No SBHC 
17K528 HIGH SCHOOL FOR GLOBAL CITIZENSHIP, THE High School No SBHC 
17K547 
BROOKLYN ACADEMY OF SCIENCE AND THE  
ENVIRONMENT High School No SBHC 
17K548 BROOKLYN SCHOOL FOR MUSIC & THEATRE High School No SBHC 
17K600 CLARA BARTON HIGH SCHOOL High School No SBHC 
19K660 
W. H. MAXWELL CAREER AND TECHNICAL 
EDUCATION HIGH SCHOOL High School No SBHC 
20K445 NEW UTRECHT HIGH SCHOOL High School No SBHC 
20K485 
HIGH SCHOOL OF  TELECOMMUNICATION ARTS 
AND TECHNOLOGY High School No SBHC 
20K505 FRANKLIN DELANO ROOSEVELT HIGH SCHOOL High School No SBHC 
21K337 INTERNATIONAL HS AT LAFAYETTE High School No SBHC 
21K348 HIGH SCHOOL OF SPORTS MANAGEMENT High School No SBHC 
21K410 ABRAHAM LINCOLN HIGH SCHOOL High School No SBHC 
21K540 JOHN DEWEY HIGH SCHOOL High School No SBHC 
22K555 BROOKLYN COLLEGE ACADEMY High School No SBHC 
24Q485 GROVER CLEVELAND HIGH SCHOOL High School No SBHC 
24Q530 
INTERNATIONAL HIGH SCHOOL AT LAGUARDIA 
COMMUNITY COLLEGE High School No SBHC 
24Q600 
QUEENS VOCATIONAL AND TECHNICAL HIGH 
SCHOOL High School No SBHC 
25Q425 JOHN BOWNE HIGH SCHOOL High School No SBHC 
25Q460 FLUSHING HIGH SCHOOL High School No SBHC 
26Q435 MARTIN VAN BUREN HIGH SCHOOL High School No SBHC 
26Q566 
QUEENS HIGH SCHOOL OF TEACHING, LIBERAL 
ARTS AND THE SCIENCES High School No SBHC 
27Q400 AUGUST MARTIN HIGH SCHOOL High School No SBHC 
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27Q475 RICHMOND HILL HIGH SCHOOL High School No SBHC 
28Q690 
HIGH SCHOOL FOR LAW ENFORCEMENT AND 
PUBLIC SAFETY High School No SBHC 
30Q445 WILLIAM CULLEN BRYANT HIGH SCHOOL High School No SBHC 
30Q502 INFORMATION TECHNOLOGY HIGH SCHOOL High School No SBHC 
30Q555 NEWCOMERS HIGH SCHOOL High School No SBHC 
30Q575 ACADEMY OF AMERICAN STUDIES High School No SBHC 
31R455 TOTTENVILLE HIGH SCHOOL High School No SBHC 
31R600 
RALPH R. MCKEE CAREER AND TECHNICAL 
EDUCATION HIGH SCHOOL High School No SBHC 
32K549 BUSHWICK SCHOOL FOR SOCIAL JUSTICE High School No SBHC 
02M313 




02M419 LANDMARK HIGH SCHOOL High School SBHC 
02M449 VANGUARD HIGH SCHOOL High School SBHC 
02M459 MANHATTAN INTERNATIONAL HIGH SCHOOL High School SBHC 
02M500 UNITY CENTER FOR URBAN TECHNOLOGIES High School SBHC 
02M519 TALENT UNLIMITED HIGH SCHOOL High School SBHC 




HIGH SCHOOL FOR ARTS, IMAGINATION AND 
INQUIRY High School SBHC 
03M307 
URBAN ASSEMBLY SCHOOL FOR MEDIA STUDIES, 
THE High School SBHC 
03M492 
HIGH SCHOOL FOR LAW, ADVOCACY AND 
COMMUNITY JUSTICE High School SBHC 
03M494 HIGH SCHOOL OF ARTS AND TECHNOLOGY High School SBHC 
03M505 EDWARD A. REYNOLDS WEST SIDE HIGH SCHOOL 
Transfer 
School SBHC 
03M541 MANHATTAN / HUNTER SCIENCE HIGH SCHOOL High School SBHC 
04M435 
MANHATTAN CENTER FOR SCIENCE AND 
MATHEMATICS High School SBHC 
05M304 MOTT HALL HIGH SCHOOL High School SBHC 
05M499 FREDERICK DOUGLASS ACADEMY High School SBHC 
05M670 
THURGOOD MARSHALL ACADEMY FOR LEARNING 
AND SOCIAL CHANGE High School SBHC 
06M462 
HIGH SCHOOL FOR INTERNATIONAL BUSINESS AND 
FINANCE High School SBHC 
06M463 HIGH SCHOOL FOR MEDIA AND COMMUNICATIONS High School SBHC 




HIGH SCHOOL FOR HEALTH CAREERS AND 
SCIENCES High School SBHC 
06M540 A. PHILIP RANDOLPH CAMPUS HIGH SCHOOL High School SBHC 
07X427 COMMUNITY SCHOOL FOR SOCIAL JUSTICE High School SBHC 
07X473 
MOTT HAVEN VILLAGE PREPARATORY HIGH 
SCHOOL High School SBHC 
07X547 NEW EXPLORERS HIGH SCHOOL High School SBHC 
07X548 
URBAN ASSEMBLY SCHOOL FOR CAREERS IN 
SPORTS High School SBHC 
07X670 HEALTH OPPORTUNITIES HIGH SCHOOL High School SBHC 
08X293 
RENAISSANCE HIGH SCHOOL OF MUSICAL 
THEATER & TECHNOLOGY High School SBHC 
08X405 HERBERT H. LEHMAN HIGH SCHOOL High School SBHC 
09X227 BRONX EXPEDITIONARY LEARNING HIGH SCHOOL High School SBHC 
09X412 BRONX HS OF BUSINESS High School SBHC 
09X413 BRONX HS FOR MEDICAL SCIENCE High School SBHC 
10X243 WEST BRONX ACADEMY FOR THE FUTURE High School SBHC 
10X268 KINGSBRIDGE INTERNATIONAL HIGH SCHOOL High School SBHC 
10X342 INTERNATIONAL SCHOOL FOR LIBERAL ARTS High School SBHC 
10X433 
HIGH SCHOOL FOR TEACHING AND THE 
PROFESSIONS High School SBHC 
10X434 BELMONT PREPARATORY HIGH SCHOOL High School SBHC 
10X437 FORDHAM HIGH SCHOOL FOR THE ARTS High School SBHC 
10X438 
FORDHAM LEADERSHIP ACADEMY FOR BUSINESS 
AND TECHNOLOGY High School SBHC 
10X439 
BRONX HIGH SCHOOL FOR LAW AND COMMUNITY 
SERVICE High School SBHC 
10X440 DEWITT CLINTON HIGH SCHOOL High School SBHC 
10X442 CELIA CRUZ BRONX HIGH SCHOOL OF MUSIC, THE High School SBHC 
10X549 DISCOVERY HIGH SCHOOL High School SBHC 
11X265 BRONX LAB SCHOOL High School SBHC 
11X270 
ACADEMY FOR SCHOLARSHIP AND 
ENTREPRENEURSHIP High School SBHC 
11X275 HIGH SCHOOL OF COMPUTERS AND TECHNOLOGY High School SBHC 
11X290 BRONX ACADEMY OF HEALTH CAREERS High School SBHC 
11X455 HARRY S. TRUMAN HIGH SCHOOL High School SBHC 
11X513 NEW WORLD HIGH SCHOOL High School SBHC 
11X514 SPORTS PROFESSIONS HIGH SCHOOL High School SBHC 
11X544 HIGH SCHOOL FOR CONTEMPORARY ARTS High School SBHC 
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11X545 BRONX AEROSPACE HIGH SCHOOL High School SBHC 
12X480 BRONX REGIONAL HIGH SCHOOL 
Transfer 
School SBHC 
13K670 BENJAMIN BANNEKER ACADEMY High School SBHC 
14K474 
PROGRESS HIGH SCHOOL FOR PROFESSIONAL 
CAREERS High School SBHC 
14K477 SCHOOL FOR LEGAL STUDIES High School SBHC 
14K478 
ENTERPRISE, BUSINESS AND  TECHNOLOGY HIGH 
SCHOOL High School SBHC 
15K497 SCHOOL FOR INTERNATIONAL STUDIES High School SBHC 
17K533 SCHOOL FOR DEMOCRACY AND  LEADERSHIP High School SBHC 
17K537 
HIGH SCHOOL FOR YOUTH AND COMMUNITY 
DEVELOPMENT AT ERASMUS High School SBHC 
17K539 
HIGH SCHOOL FOR SERVICE & LEARNING AT 
ERASMUS High School SBHC 
17K546 
HIGH SCHOOL FOR PUBLIC SERVICE: HEROES  OF 
TOMORROW High School SBHC 
19K504 HIGH SCHOOL FOR CIVIL RIGHTS High School SBHC 
19K507 
PERFORMING ARTS AND TECHNOLOGY HIGH 
SCHOOL High School SBHC 
19K510 
WORLD ACADEMY FOR TOTAL COMMUNITY 
HEALTH HIGH SCHOOL High School SBHC 
27Q260 FREDERICK DOUGLASS ACADEMY VI HIGH SCHOOL High School SBHC 
29Q248 QUEENS PREPARATORY ACADEMY High School SBHC 
29Q265 EXCELSIOR PREPARATORY HIGH SCHOOL High School SBHC 
29Q272 
GEORGE WASHINGTON CARVER HIGH SCHOOL FOR 
THE SCIENCES High School SBHC 
29Q283 
PREPARATORY ACADEMY FOR WRITERS: A 
COLLEGE BOARD SCHOOL High School SBHC 
29Q492 
MATHEMATICS, SCIENCE RESEARCH AND 
TECHNOLOGY MAGNET HIGH SCHOOL High School SBHC 
29Q498 HUMANITIES & ARTS MAGNET HIGH SCHOOL High School SBHC 
30Q450 LONG ISLAND CITY HIGH SCHOOL High School SBHC 










Table 8.7 NYC Public High Schools Excluded from Analysis  
DBN SCHOOL SCHOOL LEVEL SBHC 
07X379 JILL CHAIFETZ TRANSFER HIGH SCHOOL Transfer School No SBHC 
08X295 GATEWAY SCHOOL FOR ENVIRONMENTAL RESEARCH AND TECHNOLOGY High School No SBHC 
21K559 LIFE ACADEMY HIGH SCHOOL FOR FILM AND MUSIC High School No SBHC 
21K572 EXPEDITIONARY LEARNING SCHOOL FOR COMMUNITY LEADERS High School No SBHC 
24Q296 PAN AMERICAN INTERNATIONAL HIGH SCHOOL High School No SBHC 
32K403 ACADEMY FOR ENVIRONM4.25ENTAL LEADERSHIP High School No SBHC 
02M374 GRAMERCY ARTS HS High School No SBHC 
02M551 NEW YORK HARBOR SCHOOL High School No SBHC 
14K632 FRANCES PERKINS ACADEMY High School No SBHC 
18K617 HS FOR INNOVATION IN ADVERTISING AND MEDIA High School No SBHC 
18K642 URBAN ACTION ACADEMY High School No SBHC 
19K404 ACADEMY FOR YOUNG WRITERS High School No SBHC 
24Q744 VOYAGES PREPARATORY High School No SBHC 
05M367 ACADEMY FOR SOCIAL ACTION: A COLLEGE BOARD SCHOOL High School SBHC 
05M369 URBAN ASSEMBLY SCHOOL FOR THE PERFORMING ARTS High School SBHC 
09X329 DREAMYARD PREPARATORY SCHOOL High School SBHC 
09X365 ACADEMY FOR LANGUAGE AND TECHNOLOGY High School SBHC 
10X374 KNOWLEDGE AND POWER PREPARATORY ACADEMY INTERNATIONAL HIGH SCHOOL High School SBHC 
11X249 BRONX HEALTH SCIENCES HIGH SCHOOL High School SBHC 
11X253 BRONX HIGH SCHOOL FOR WRITING AND COMMUNICATION ARTS High School SBHC 
13K412 BROOKLYN COMMUNITY HIGH SCHOOL OF COMMUNICATION, ARTS AND MEDIA High School SBHC 
14K449 BROOKLYN LATIN SCHOOL, THE High School SBHC 
14K454 GREEN SCHOOL: AN ACADEMY FOR ENVIRONMENTAL CAREERS High School SBHC 
14K586 LYONS COMMUNITY SCHOOL High School SBHC 
17K382 ACADEMY FOR COLLEGE PREPARATION AND CAREER EXPLORATION: A COLLEGE BOAR High School SBHC 
17K408 ACADEMY OF  HOSPITALITY AND TOURISM High School SBHC 
17K531 SCHOOL FOR HUMAN RIGHTS, THE High School SBHC 
17K543 SCIENCE, TECHNOLOGY AND RESEARCH EARLY COLLEGE HIGH SCHOOL AT ERASMUS High School SBHC 
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03M404 INNOVATION DIPLOMA PLUS Transfer School SBHC 
06M293 CITY COLLEGE ACADEMY OF THE ARTS High School SBHC 
07X495 UNIVERSITY HEIGHTS SECONDARY SCHOOL High School SBHC 
07X527 BRONX LEADERSHIP ACADEMY II HS High School SBHC 
12X446 ARTURO A SCHOMBURG SATELLITE ACADEMY BRONX High School SBHC 
13K616 BROOKLYN HS FOR LEADERSHIP AND COMMUNITY SERVICE Transfer School SBHC 
19K583 MULTICULTURAL HS High School SBHC 
19K618 ACADEMY OF INNOVATIVE TECHNOLOGY High School SBHC 
19K639 BROOKLYN LAB SCHOOL High School SBHC 
19K659 CYPRESS HILLS COLLEGIATE PREPARATORY SCHOOL High School SBHC 
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